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FOREWORD

This is Volume I of a two-part report which assembles into
one document basic guidelines and criteria for the design and
testing of fire protection and detection systems for use at Army
Ammunition Plants. Volume I covers ''Selection and Decsign' and

Volume II covers "Testing' of such systems. The report is intended
to serve as a guide for:

1. Managers of plant modernization and expansion programs.
2. Managers of plant safety divisions.
3. Plant fire protection personnel including designers.

4, Other interested Department of Defense fire protection
personnel,

5. Architect/Engineer firms involved in the design of
facilities for Army Ammunition Plants.

The report places particular emphasis on the "hardened water
curtain', which is a blast-resistant fire protection system developed
by the Energetic Systems Process Division of the Large Calibter Weapon
Systems Laboratory of ARRADCOM for installation in ramps which connect
adjoining buildings. A hardened water curtain combines elements of
ultra high-speed deluge systems with special piping configurations,
‘and its primary purpose is to reduce the possibility of propagation
of fire and explosion from building to building. The report also
provides guidelines for conventional fire protection systems.

Reference is made in the report to existing publications of the
National Fire Protection Association and governmental and insurance
agencies which should be conformed to as applicable, and procedures
are outlined for estimating costs for fire protection systems.

In any program for installation of fire protection systems in
new or revamped facilities, or for upgrading of existing fire protection,
priorities should be established in order to achieve maximum benefit
with the available funds. Determining such priorities will require a
hazards evaluation of the component areas of the facility, including
considerations of personnel exposure, operations critical to production,
and dollar value of structures and equipment.
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SUMMARY

This report is a compilation of basic quidelines and
criteria for the design of fire protection and detection systems
at Army Amaunition Plants.

The section on “ite Water Supply presents general criteria
for water supply and distribution systems for fire protection
largely by reference to existing publications. Guidelines
peculiar to armunition facilities, such as limitations of hydrant
usage and a method of limiting loss of main pressure due to line
rupture are also included in this section.

The section on Extinguishing Systems briefly describes
conventional automatic sprinkler and spray systems, Halon
systems, carbon dioxide systems, hose systems and portable fire
extinguishers. Reference is made to existing publications for
design requirements, and discussion of applications for the
various systems in munitions facilities is included.

The following two sections on Detection Systems and Power
Supply provide an overview of available fire detection systems
and special requirements for the electrical supplies for such
installations, with reference wade to applicable publications.

The section titled “Systems for Special Hazards" describes
ultra high-speed deluge systems, their applications in munitiovns
facilities, basic guidelines for thexr design, and some of their

r_linntat!ons.

The settion on Nardened Water Curtains describes a new

concept which uses a modified ultra high-speed deluge system

designed to resist the effects of explosions and prevent the
spread of  fire through connecting ramps, Guidelines are
presented for the application and design of these systems, and
there is additional discussion of the use of rate-of-flow devices
to limit loss of pressure in the water supply mains in the event
of line rupture, A classification of fire protection levels

~achievdable through the wuse of hardened water curtains and

rate-of-flow devices is defined. Finally, to illustrate an
approach  to selectung appropriate protection levels, the
reasoning used in selection of such levels for a melt/pour
:acilnty at Lone Star AAP is outlined and sumnarized in tabular
ordl, - ’

The section on Analysis of Fire Protection Requirements
provudes a  brief descvatlon of -the relationship between

“1-




considerations of hazard probability and severity, and
determination of the extent of the fire protection systems that
should be provided for a particular facility.

The last section of the report titled "System Costing"
provides a summary of major items to be considered in estimating
costs for fire protection systems, and concludes with a
tabulation of these items and typical applications for the
varius types of systems.

The appendices are compilations of catalog materials showing
some representative examples of various types of fire protection
and detection systems and equipment,
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INTRODUCTION

Background

Fire represents a major hazard to both personnel end facilities
of Army Ammunition Plants, In past incidents, fires have resulted
in initiation of explosions which have caused loss of life and have
produced secondary fires that spread from one building to another via
interconnecting ramps and/or secondary explosions. To abort explosive
propagation and minimize the spread of fires, fire protection systems
of varying design are utilized. These systems may be limited to
individual operations, encompass entire buildings, and/or extend
botween buildings.

Present methods of design of fire protection systems for munitions
plants are generally bared upon the standards given in National Fire
Codes (Ref 1) as published by the National Fire Protection Association
and other design manuals as published by various depariments of the
Department of Defense. Although the dats given in these publications
are extremely useful, they do not always apply specifically to many
of the problems encountered in the design of munitions facilities.
Therefore, a study was performed to evaluate those areas where more
specific information is required and to assemble into one report all
related design criteria. This study was performed by the Energetic
Systerns Process Division of the Large Caliber Weapon Systems Laboratory,
ARRADCOM, as part of its overall "Engineering Support Progran" for the
Manager of Production Base Modernization and Expansion. This report,
vhich was propared with the assistance of Ammann § Whitney, Consulting
Engineers, summarizes the results of the study and presents recounended
criteria for the design of fire protoction systess.

Purpose and Objective

The overall purpose of the study was to mssemble into one report
reconmended design criteria for fire protection systess as used in the
design of Army Assunition Plants. The cbjectives of the study are
sunnarizcd below: :

1. To present specialized as well as conventional systems
and equipment to be used for fire protection; and

2. To prescnt a metliod of system costing.

-3-
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Format and Scope of Report

The following two sections describe the fire protection
equipment required for site water supply and extinguishing
systems, The next two sections describe fire detection eguivment
and power supply criteria. These sections are followed by a
section on systems for special hazards, a section on harcened
water curtains, and a section on the relationship between
preliminary hazard analysis and fire protection requirements.
The last section presents data relating to systems costing. The
appendices contain reproductions of various fire protection and
fire detection equipment. ,

The data presented in this report will permit the selection
of various systems and ossociated equipment needed for the desiyn
of the various fire protection systems; whereas the costing data
provides a listing of those items required for est1mat1ng Lh@
cost of the various systems.

Since future standards of measurement in the United. States

-will be based upon the S Units {International System of Units)

rather than the United States System now in use, all weasurements
presented in this report will conform to those of the S! System.
However, for those persons not fully familiar with the S1 Units,
United States -oquivalent units are presentgd in parentheses
adjacent to the SI Units, 4




SITE WATER SUPPLY

General

Contained in this section are criteria for sources and
distribution systems supplying water for fire protection
systems. The codes, standards and other documents referred to
should be considered to set forth minimum requirements as
general criteria for the design of water supply systems.
Specific criteria or directives for a particular application
are dependent upon existing facilities and/or their projected
uses, and will take precedence over any criteria included in
this section.

General criteria for water supplies, including (a)
acceptable sources, (b) Tine pressures and flow rates, and (c)
flow duration, are covered in National Fire Codes (NFPA
Standards, Ref 1) as follows:

Standard No. 13, Chapter 2: Sprinkler Systems
Standard No. 14, Chapter 5: Standpipe Systems
Standard No. 16, Chapter 3: Foam-Water Sprinkler Systems
a fi - I .Standard No. 24, Chapter 2: Outside Protection.
LT Section 5 of TM 5-812-1 (Ref 2)

o Also applicable are TM 5-813-1 (Ref 3), TM 5-813-2 (Ref
4;, T 5-813-6 (Ref 5), and Chapter 12 of AMCR 385-100 (Ref
6).

o General criteria for water tank installations are covered

" in NFPA Standard No. 22 and in TM 5-813-4 (Ref 7), while

~criteria for centrifugal fire pump installations are covered
~in- NFPA Standard No. 20, NFPA Standard No. 24, TM 5-813-5

N (Ref 8) and TM 5-813-6 (Ref 5) cover general criteria for
’ ‘installation of yard fire main systems.

P RS g
J

‘ '7Water‘8upp1y'Capac1ty

Lo ‘J?,The water supply system should satisfy the following
C . c.criteriar - :

"lu.; Supply the flow rate required by the individual fire
protection system (or combination of systems likely

5~




to operate simultaneously as a result of a single
incident) needing the greatest flow rate, at the
pressure required for that system.

2. Supply the flowing pressure required by the
individual system (or combination of systems as in
Item 1. above) needing the highest pressure, at the
flow rate required for that system.

3. Have the capacity to provide the total water volume
(flow rate x minimum flow duration) required by thé
system (or combination of systems as in Item 1.
above) with the greatest such requirement.

4. Where the fire protection water and domestic/process
water are supplied by a common system, any
domestic/process usage that cannot (or must not) be
curtailed during a fire should be considered in
conjunction with the criteria discussed above.

5. Plant procedures generally do not permit the Plant
Fire Department to enter a production area to fight
a fire until it has been determined by responsible
personnel in the involved area that there is no
further danger of explosion. It can, therefore, Le
assumed that hose streams in a production area will
not be used during the time that a fixed automatic
extinguishing system is operating in that area.
Hydrant flow in such areas, consequently, should not
be added to the flow required by any automatic
system (in ltems 1, 2 and 3 above) but may, by
itself, be the controlling factor in determining the
required pressure or flow rate.

Existing ammunition facilities generall’y have water
systems supplied from deep wells, storage tanks and/or other
resources with distribution system pressures of up to 552 kPa
(80 psi). When consistent with safety objectives and economic
considerations, new or altered fire protection systems at
existing facilities should be designed for satisfactory
performance with minisum modifications to the existing water
supply systeus, '

Flow Demand and Duration

Required flow demand and duration for amnunition plants
should be determined using tha criteria in TN 5-812-1 (Ref 2)
with the following possible modifications and/or additions:

-6‘
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1.

2,

3

4.

In production areas where plant procedures bar Fire
Department personnel while danger of explosion still
exists, hose stream demand need not be considered as
simultaneous with automatic system demand.

For ultra-high speed deluge systems directly protecting
a hazardous operation or work station and for hardened
water curtains in ramps, the required flow duration
need be only 15 minutes,

Water application rate (density) for ultra-high speed
deluge systems and hardened water curtains should be as
described in sections on Systems for Special Hazards
and on Hardened Water Curtains, respectively.

In a particular area, if each operation or work station

involving e:posed powder is provided with local
ultra-high speed deluge system protection, then
sprinklers protecting the structure and overall area
may be provided in accordance with criteria for
"Ordinary hazard, Group 3" shown in Reference 2. .

sample: Determination of Required Water Supply System Capacity

~In the following example of the determination of required
waterlfupply system capacity, four conditions have been assumed
as follows:

1.

2.

3.

The largest combined flow rate required by systems
directly pvotecting hazardous operations which might be
activated as ~a vresult of a single incident is
considered to occur in a ramp where two hardened water
curtains are activated requiring a total of 3.03 md/min
(800 gpm); required duration - 15 minutes. Also, no
building sprinkler or standard deluge systems will be
activated by this incident,

The largest flow rate required by any building -
sprinkler cor standard deluge system which may be
activated as a result of a single incident (other than
the one described in 1. above) s 2.84 wd/min (750
gpm) ; duration - 90 minutes.

Subseyuent. to either of the above incidents, and after
the water mains supplying the systems activated in 1.
or 2. above have been shut off, water should be
available for siumultaneous operation c¢f four liydrant

O70




hose streams at 0.95 m3/min (250 gpm) each for a period
of four hours.

4, Domest1c/process water requirements supplied by the
fire distribution system (see Item 4 under heading
“Water Supply Capacity") are 0.57 m3/min (150 gpm)
during the operation of the systems described in 1. or
2., and 3. above,

fﬁ s Cepacily Calcdlation (for conditions assumed above).
f? ' 1. Water volume_ required for 1. above: 3.03 m3/min x 15
- min = 45.4 m3 (12,000 gal).

2. Water volume required for 2. above: 2.84 m3/min x 90 =
255.6 m3 (67,500 gal).

3. Water volume requ1red for 3. above: (0.95 x 4)m3/min x
240 min = 912 m3 (240 000 gal).

%C' ;gﬂ | ‘ H 4, Total vo’gme required for fire fighting: 255.6 + 912 =
- : o 1,167.6 m® (308,000 gal) (use only the larger of Items
« ' . 1. and 2. abova - in Jhis example, Item 2).

5, Water volume required for 3. above: .57 m3/min x 330
min = 188 w$ (09,500 gal) (duration corresponds to
-duration of Icem 2. plus duration of Item 3).

- 6. Total water volume requirgd: (1tem 4, plus Item 5.) =
4 | | 1,167.6 + 138 = 1,35.6 > (357,500 gai).

Site Distribution Syste@_ :

The design of the fire protection water d’.tribution system
should, as a minimum, conform wsth the requirﬂments of NFPA
Stanuard No. .24 (Ref 1)+

The main 4istr1bution line shouid forin a comglete

~ sectionalized loop through the factlity cr any large area within
the facility, sized to-provide the tlows and | »essures required,
with flow from one dgirection only. In no case should the loop
- pipe stze ‘be smaller than 15,24 cw (6 in). la any arrangement
where a main or branch 0f the main is dead-ended, it shall be
increased to at least one size larger thun the calculated size
(to compensate for the Tiketihood of yreater sedimentation and
incrustation in-a desd-ended main). Wherever possible, the main
distribution loop should be supplied from two independent water

“8-
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sources, each of which can provide the required flow rate, flow
pressure and flow duration.

Protectiuon Ayainst Effect of Line Rupture

Wherever a branch supply from the main fire line enters a4
building, ramp or other facility where the possibility of
explosion exists, provision should be made to minimize the loss
of nmain pressure due to the rupture of the supply line in or
adjacent to the area of the explosion. A method to accomplish
such pressure loss limitation is described below:

A rate-of-flow device should be installed in the water
supply line to the facility upstream of any part of the line
subject to such rupture. The device should be adjustable, arnd
should be set to limit the flow through the line to a maximum of
120 to 130 percent of the calculated flow required for the
extinguishing system involved. The device must be such that any
operational failure will cause it to go to its fully open
position, In the event of a complete rupture of the downstream
line, this device will limit the flow through the open end to the
pre-set value, thereby preventing the severe pressure drop in the
main which could be caused by flow through the open end of the
ruptured line.

_ The rate-of-flow device should be located exterior to and at
a sufficient distance from the structure it serves to insure its
protection. When installed underground, it should pe enclosed in
a pit (pit shall be frostproof when required by climatic
conditions). A marual shut-off valve of an indicating type (such
as an outside stem and yoke or post indicatcr valve), sealed or
locked in the open pousition, should be provided upstream of the
rate-of-flow device to permit maintenance, and a test connection
should be installed downstream which will allow periodic testing
of the device's performance at its full rated flow. Provisions
should be made for the safe disposal of the water discharged
during testing, : -

Further discussion of rate-of-flow devices and examples of
their use are included in this report in the section entitled
“Hardened Water Curtains®, while Appendix C contains examples of
available rate-of-flow devices.
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EXTINGUISHING SYSTEMS

General

This section presents an overview of the various types of
fire extinguishing systems with a brief description of their
operation, and general criteria to assist in the selection of
the type best suited for a particular application.
Adaptations of some of these basic systems for special
hazards, and other specialized extinguishing systems are
described in the sections of this report titled “"Systems for
Special Hazards" and “Hardened Systems".

The standards listed below and/or referred to in this
section shall be considered to be minimum requirements as
general criteria for the design of standpipe systems, fire
extinguisher installations, and various types of installed
extinguishing systems.  Specific criteria or directives for

particular applications will take precedence over ary criteria
included in this section.

A. National Fire Codes (Ref 1):
1., Standard No. 13 - Sprinkler Systems
2. Standard No. 15 - Water Spray Fixed Systems

3, Standard No. 16 - Foam-Water Sprinkler aﬁd Spray
Systems

4, Standard No. 12A - Halon 1301 Systems
5, Standard No. 12 - Carbon Dioxide Systems
6. Standard No. 14 - Standpipe and Hose Systems
7. Standard No. 10 - Portable Fire Extinguisher
E. AMCR 385-100, Chapter 12 (Ref 6).
C. TM 5-812-1, Sections 5, 6 and 7 (Ref 2).
Underwriters' Laboratories, Inc., (UL) annually publishes
s Fire Protection Cquipment List (Pef 9), wiich includes
devices, materials and equipment approved by UL for various

types of fire extinguishing systems, with manufacturers' names
and addresses.

-10-
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The Factory Mutual System, (FM) annually publishes an
Approval Guide (Ref 10), which is similar to the Underwriters’
Laboratories' Fire Protection Equipment List, This quide
includes devices, materials and equipment approved by Factory
Mutual System for fire extinguishing systems,

Materials, devices and equipment to be used in any fire
extinguishing installations should be limited to those listed
in the UL Fire Protection Equipment List and/or the FM
Approval Guide, except where the item is in a category not
covered in these publications,

Automatic Sprinkler Systems

Wet-Pipe Systems

Wet-pipe systems are used where there is no danger of
water freezing in the pipes in the protected area or other
parts of the distribution systems, and there are no special
conditions which would require other types of systems. In
this type of system, water under supply system pressure is
released when the fusible 1ink on & sprinkler head(s) in the
vicinity of a fire reaches its melting temperature.

Where a small portion of an area (involving 20 sprinklers
or less) protected by a wet-pipe system may be subjected to
freezing temperatures, that part of the piping system can be
filled with an antifreeze solution. Provisions must be made
to prevent contamination of the domestic water supply, where
applicable, and for testing and maintaining the required
concentration of antifreeze, and refilling the system with
antifreeze after operation or leakage.

Some typical applications for wet-pipe sprinkler systems
in both administrative - and manufacturing areas in munitions
facilities are: ,

1. Office and toilet areas.

2. lnert material storage areas.

3. Bag making areas (bags for propellant charges).

4. Maintenance aress. ' |

5. Bundmg protection where hazardous operatwns have
special protection systems.

1.




o IR A o e e, I R G . e e T Comer e ame—e

Dry-Pipe Systems

Dry-pipe systems are used in areas subject to freezing
temperatures. In a dry-pipe system, the piping network
downstream from a dry-pipe valve contains air (or inert gas)
under pressure. When a fire opens a sprinkler, the resulting
loss in pressure opens the dry-pipe valve, allowing water to
flow to the opened sprinkler. Since there is a delay caused
by the travel of the water from the dry-pipe valve to the open
sprinkler, a dry-pipe system should be limited to a total
piping system capacity of 2.84 m3 (750 gal) for each dry-pipe
valve. :

Dry-pipe valves are designed so that a given air pressure
in the piping system will hold back a higher water pressure
under the valve clapper. DOry-pipe valves are availahle with
differential pressures (water to air) in the ranges of 5 or 6
to 1 (ordinary differential) and 1.0 or 1.2 to 1 (low
differential). The low differential type 1is generally used
only where there might be a prob1em with debris entering the
system as a result of the carrying force of water at the
higher velocities associated with operation of ordinary
differential dry-pipe valves. To decrease the possibility of
accidental tripping, air pressure in the system is usually .
maintained at 103.4 to 137.9 kPa (15 to 20 psi) higher than
the tripping pressure. Most manufacturers of dry-pipe valves
have available quick-opening devices (called accelerators or -
exhausters) that may be used in conjunction with their valves
to shorten the response time of the dry-pipe system. These
devices sense the rate of drop in air pressure characteristic
of a single opened sprinkler, and either trip the valve before
the afr pressure has dropped to the trip level, or open an
auxiliary valve to allow the air to escape at @ more ramd
rate‘

Because of the slower response time as cumpared with a
wot-pipe system, dry<pipe systems should be considered only
where freezing s a possibility. Dry-pipe systems would be
used {n the same type of applications where wet-pipe systems
are used and there is danger of freezing.

Pra-Action ASystems

Pre-action systems are bhasically the same as dry-pipe
systeims, except that the water contiol valve is opened by the
S , operation of a fire detection system independently of the
. fusing of a sprinkler, Since the response time of firve
‘detectors is wmore rapid than that of sprinklers, water is

o - | -12-




s et i S e e e LI R B A e vem—

0 e ATTETIIRS

available at the site of the fire sooner than it would he with
an ordinary dry-pipe system, It is also common practice to
maintain a low air pressure in the dry section of the piping
system, designed so that a small pressure drop due to air
leakage will provide a trouble signal, A pre-action system
should be limited to a maximum of 1,000 sprinklers supplied by
one pre-acticn valve.

Pre-action systems may he used for applications where
dry-pipe systems are required, but quicker response times are
needed, for example, in a long, unheated ramp. They are also
suitable where it is especially important to avoid damage from
water due to leakage or breakage of the piping system or
sprinklers,

Under very special conditions, a pre-action system may he
des1gned with a built-in delay bhetween detector actuation and
opening of the water control valve. This arrangement permits
an operator time to abort the operation at his discretion if
he can determine that there has been a false signal, or the
circumstances are such that the application of water is
undesirable,

Deltuge Systems

A deluge system fs essentially the same as a pre-action
system, except that the sprinklers or nozzles are of the open
type.  When the water control valve is opened by the fire
detection system, water flows through all the sprinklers or
nozzles in the system.

Hater contrel valves for deluge systems may be
electrically, pneumatically or hydraulically operated or may
be released by an explosive device,

NDeluge systems are used when rapid propagstion of a fire

~can b expected because of the nature of the materials
“involved, or where the confiquration of the structure is such

that heat from o fire may be deflected by drafts and,
therefore, might not actuate ordinary closed sprinklers
located ahove the site of the fire, '

Deluge systems as applied in munitions facilities are
generally of the ultra high-speed type discussed in the
section titled “Systems for Special Hazerds". Standard deluge

systems in munitfons facilities are most commonly used in

areas such as paint spray and paint storage areas.

-13-




Water Spray Fixed Systems

Water spray fixed systems are essentially similar to
deluge systems, but use specialized types of nozzles in order
to obtain spray patterns to suit the particular area or
surface being protected. These systems are used mainly for
the protection of flammable fluid tankage and piping systems,
and electrical equipment such as transformers, oil switches
and rotating electrical machinery.

Foam Water Sprinkler and Spray Systems

Foam water sprinkler and spray systems are essentially
similar to water sprinkler or spray systems in design, with
the added capability of introducing a foam-forming concentrate
into the water supplied to the distribution piping of the
system, Foam has been found to be superior to water for
extinguishment of fires involving flammable or combustible
fluids.

The foam concentrate 1is added to the water in 4
pre-determined concentrate~to-water ratio by the use of
balanced pressure proportioning systems incorporating foam
concentrate pumps, pressuvre control  valves, Venturi-type
controllers and/or pressure tanks. As the mixture of water

and foam concentrate is discharged from the sprinkler head or ‘»

nozzle, air mixes with the solution to form foam,

Dasign Requirements

Design requirements - for the various types of automatic
sprinkler and spray systems described above are covered in

. NFPA Standards Nos. 13, 15, 16 (Ref 1) and AMCR 3R&-100 (Pef

6). Except as- previously qualified in this section, these

requiresents should bhe conformed to in the design of such-

~ systems for munitions facilities,

In general, with the possible exception of small areas
involving Vight hazard eccupancy, the piping systems required
for a sprinkler installation should be sized based on the
hydraulic design methods preseribed in RFPA Standard Moo 13
(Ref 1) rather than on the opipe schedules shown in the sase
publicatton.,  Hydraulic desian will result in more uniforn
vater application rates over the protected areas, more
efficient use of the available water supply, and in many
instances, will prove Lo ba more. economical.

-14-




Halon Systems

Halogenated fire extinguishing agents are hydrocarbon
cumpounds in which hydrogen atoms have been replaced by
halogen atoms, resulting in compounds which are non-flammable
(as opposed to the hydrocarbons from which they derive) and
have flame extinguishing characteristics. The reason for the
effectiveness of halogenated agents in fire extinguishment is
not completely understood. Their effectiveness 1is greater
than could be expected on the basis of smothering and heat
removal only; it is surmised that they chemically inhibit the
combustion process in some way.

The haloyenated agent in most common use in fixed
extinguishing systems is Halon 1301 (bromotrifluoromethane,
BrCF3).  This compound has relatively low toxic effects on
humans and insignificant corrosive effects on commonly used
construction metals, and since it generally vaporizes rapidly
in a fire, it does not present any important clean-up
problems.

Halon 1301 may be employed in a local application system
(discharging directly on the burning material) or, if the
hazard is in an enclosed space, in a total flooding system
(where the enclosure can be filled with the required Halon
concentration).

Total flooding systems may be of the piped type, with
Halon storage units located near the protected areas, or the
modular type, where one or niore storage units are located
within the protected area and discharge directly into the
involved space without any additional piping. In both types
of systems, release of the Halon is effected by actuation of a
fire detection system (see section on detection systems). See
Appendix C for representative available Halon systems.

Halon is not suitable for use on propellants, explosives
or other materials which contain their own oxidizing agent.
Because of its inherent cleanliness as an extinguishing agent,
total flooding Halon systems may be used for the protection of
conputer rooms and motor control centers in wmunitions
facilities. '

Compared with total flooding carbon dioxide systems for
these applications, Halon systems generally would have a lower
initial cost (but a higher recharging cost), and can be
expected to be somewhat less effective against deep-seated
fires due to the lower concentrations of Halon required by
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NFPA Standards as related to the concentrations of carbon
dioxide required by these standards.

Design requirements and general information for Halon
1301 systems are covered in NFPA Standard NMNo. 12A (Ref 1).
Except as previously quatified in this section, these
requirements should be conformed to in the design of such
systems for munitions facilities.

Carbon Nioxide Systems

Carbon dioxide extinguishing systems are used mainly for
protection against flammable 1liquid fires and fires in
electrical equipment, and have the advantages of requiring no

clean-up operations and of doing little, if any, damage to

equipment. Such systems are of either the local application
type (where the surface of a flammable liquid is covered with
carbon dioxide discharge for a long enough time to assure
extinguishment of the fire) or the total flooding type (where
an enclosure is flooded with enough carbon dioxide to create
and maintain an inert atmosphere until extinguishment is
completed), Carbon dioxide systems may be actuated manually
or automatically by a fire detection system (see section on
detection systems).

Carbon dioxide is not a suitable agent for extinquishment
of fires involving propellants, explosives or other materials
which contain their own oxidizing agents, Total flooding
carbon dioxide systems may be used as an alternative to Halen
for the protection of motor control centers and computer rooms
in munitions facilities. See discussion of Halon systems for
comparison of these systems,

NDesign requirements for and general information on carbon
dioxide systems are covered in NFPA Standard Mo, 12 (Ref 1),
Except as previously qualified in this section, these
requirements should be conformed to in the design of such
systems tor munitions facilities.

Standpipe and Hose Systems

Standpipe and hose systems are a method of making fire
extinguishing water readily available within a building for
manual application by building occupants or Fire Department
personnel, Such a system consists basically of a water
distribution system inside the btuilding, supplied from a
reliablz water source, with hose stations strategically
located throughout the building., Hose stations for use hy
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building occupants are generally limited to 30.5 m (100 feet)
of 3.81-cm (1-1/2-in) hose., Hose stations for use hy trained
personnel would have connections for 6.35-cm (2-1/2-in) hose,
and may also be provided with an easily removable adapter for
3.81-cm (1-1/2-in) hose to be used by building personnel
before the Fire Department arrives.

In munitions facilities, standpipe and hose systems may
be wused in administrative, inert material warehouse, and
maintenance buildings as a supplement to or, less preferably,
in place of, ordinary sprinkler systems.

Desien requirements for and general information on
standpipe and hose systems are covered in NFPA Standard No. 14
(Ref 1), Except as previously qualified in this section,
these requirements should be conformed to in the design of
such systems for munitions facilities.

Portable Fire Extinguishers

Portable fire extinguishers are primarily suitahle for
use where the possibility exists of discovering a fire in its
earliest stages, and provide a relatively inexpensive first
1ine of defense, Extinguishers are available in varying sizes
using water, carbon dioxide, MHalon 1211, Halon 1301, or
various dry chemicals as extinguishing agents, Selection of
size and type of units, and their distribution in the areas
involved should take into account (1) the types of hazards

- involved, (2) the type of personnel 1likely to he using them,

(3) the physical environment, (4) health and operational
safety considerations. Carefully selected portable
extinguishers may be used in any building or area in munitions
facilities not protected by an ultra high-speed extinguishing
system and where the timely use of such an extinguisher could
prevent the spread of a small fire,

Guidelines for selection and distribution of portidble

fire extinguishers are covered in MFPA Standard No. 10 (Ref 1)
and AMCR 385-100 (Ref 6).

-17-
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DETECTION SYSTEMS

General

This section presents an overview of the various types of
fire detectiun systems, with a brief description of their
operation and general criteria to assist in the selection of
the type of system best suited for a particular application.

Standard No. 72E (Ref 1) covers: minimum performance,
location, mounting, testing and maintenance requirements for
automatic fire detectors, The desiygn of automatic fire
detection systems should, as a3 minimum, conform with the
latest edition of this standard. To the extent possible,
materials, equipment and devices incorporated in these systems
should be items Ulisted in either the UL Fire Protection
Equipment List (Ref 9) or the FM Approval Guide (Ref 10).

It is very important that greot care be exercised in the
selection of the type of detector to be used, and its
sensitivity adjustment, i. order to minimize the occurrence of
false alarm signals and/or false discherge without sacrificing
the prompt detection of an actual fire condition,

Petection [evices

Heat detectors

Fizes Temperature Uetectors

Fized temperature detectors are suitoble in are's where

~vivlent teaperature  fluctuations  useally  exist,  but

tenperatureés 4o not  exceed 3 noriaal  fised level, This
detector funclions well with a slow, seolcering fire wiere the
arbient tewperatuve may npt rise rapidly enough Lo activate o
rate-of «rise detector, The fixed temperature detector sensing
elesents may be  either (1) - bimetellic, (2) electrical
conductivity, {3) fusible alluy. {4) heatesensitive cable or
(5) Hiquid exgansion.

Rote-of sRise Hest Detectors

Rate-of=rise heat de!c”tﬂrﬁ are Sultaale in areas rmaro
normal  tesmperature fluctuations exist. When a fire occurs,
tire sensing  element vesponds  iemwediately if the rise  in-
tecpprature excends a winings  pre-csteblished  rate.
Rate-of-rise heat. detector sensing elements may be (1)
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pneumatic tubing, (2) pneumatic  spot-iype  or (
thermo-electric effect. :

Combination of Rate-of-Rise and Fixed Temperature
Detectors (Rate Compensation Detectors)

These detectors utilize two distinctly independent
elements to detect fire by rate-of-rise and fixed temperature.
The advantage of this dual-element type of detector is that
one detector can cover a much larger area than the single
element detectors described previously. [t is possible to
obtain the dual-type detector with a visual indicator which
automatically determines and indicates which of the two
elements has been activated.

Requirements for heat detectors ere given in Chapter 3 of
Standard No. 72E (Ref 1).

Smoke Detectors

Ionization-Type Smoke Detactors

These detectors orarate on the principle of detecting
jonized particles of air resulting from the presence of smoke
particies. This i3 accomplished long before visible smoke or
heat is produced in sufficient quantities to actuate
conventional fire detectors, and thus this type of detector
will sound an alarm and/or actuate fire protection equipment
sooner than other types c¢f detectors, As the detector
operates, an alarm-indicating light will come up and
electrically lock in. The detector relay must then be reset
to restore it to operational condition.

Ionization detectors are extremely sensitive and
generally should not be used in spaces where high ambient
concentrations of combustion products may be expected, as for
example, manufacturing areas involving welding or other
combustion-producing equipment, or 1in garages. Care must be
taken in locating and adjusting the unit so as not to cause
unnecessary false alarms.

Photo-Electric Smoke Detectors

These detectors are intendad primarily for use in areas
where it is not practical to use the ionization type due to a
normal high ambient level of combustion gases. Photo-electric
detection should not be used where there may be normally high
levels of dust or other particulates in the aiwr, which might
cause false signals., It operates on the principle of
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u.ilizing smoke to obstruct and reflect a standard light
source into a photo-electric coll. Tha photo cell will
operate a relay to sound an alarm, and the relay must
subsequently be reset to restore 1t to operational condition,
This type of smoke detection elenent is generally combined
into a single unit with a fixed temperature detection element
acting as a backup, providing the capability of early
uetection of either a smoldering low temperature type of
ignition, or an ignition producing high early heat.
Requirements for smoke detzctors are given in Chapter 4 of
Stanaard No. 72E (Ref 1).

Flame Detectors

Infra-Red Detectors

Thesa detectors instantly sense infra-red radiation
emanating from flames. They are intended for use in arcas of
quickly developing fires where ignition is  almost
instantaneous, in high-ceiling areas and in high-air-movement
areas. The seasitivity of this type of detector can be
selected for a pre-determined time of sustained flame
flickering to prevent undesired false alarms,

Ultra-Violet Detectors

These detectors will "see" the ultra-violet radiation
enitted from all types of flames and yet are completely
insensitive to visible and  infre-red radiation and
unrespensive to temperature, sunlight and other common sources
of illuminaticen. This  unit is essentially a high-gain
etectronic tube which permits current to flow between ancde
and cathode only when ultra-violet radiation of sufficient
intensity is present, and operates an alarm relay, When
radiation s no longer present, the relay resets itself.
Ultra-violet retectors are sensitive to gamma radiation,
x-rays and arc-velding emissions, Where such sources may be
encountered and  ultra-viplet  detectors are  otherwise
desirable, the detector manufacturer's recommendations should
be followed as to location, aiming ang adjustment of the units
to minimize the possibility of false alarms.

Requirements for flame detectors are given in Chapter 5
of Standard No. 72t (Ref 1).
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Combined Detectors

Combined Smoke and Heat Detector System (Beam Master)

This system uses the principle of a laser beam to combine
both smoke and heat detection. It consists of two units, a
pulse  transmitter emitting infra-red rays, and a
photo-sensitive receiver positioned at a maximum range of 100
meters. When the pulsating beam is attenuated by smoke, or
the air's refractive index is changed by risirg heat waves,
relays are activated to sound alarms and/or operate equipment.
The advantage of this type of detector is that one unit can
protect an area equivalent to 12 smoke detectors or 24 heat
detectors at their maximum coverage, ard 1is particularly
suitable for protecting areas with ceiling heights of 4.25 m
(14 ft) or more where air currents could delay actuation of
conventional smoke or heat detectors.

Control and Alarm Panels

Smoke and Fire-Indicating Panels

These panels come complete with indicating lights for
power on, fire, trouble lights, and a built-in trouble buzzer.
Relays are also provided for any necessary action, such as
operating extinguishing systems, closing fire doors, shutting
off fans, operating dampers, shutting down conveyors, etc.,
instantly and automatically., There is virtually no limit to
the number of detectors that can be connected to one panel.

Zone Panels

These panels are used when it is desired to divide the
protected area into sections or zones. A single panel can
cover four zones, provide visual indication of the zone
affected, and contain relays for the operation of

~ fire-extinguishing equipment in the affected zone. Several

zone panels can be connected to one control panel,

Remote Annunciator Panels

These panels can be installed at a central location, such
as at a master control room, and can give duplicate indication

- of all signals appearing on the zone and control panels. An

internal buzzer is provided to alert the operator in case of
trouble,
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Telephone Alarm Signals

Telephone alarm signals can be sent over telephone lines
to the local Fire Department or to a fire dispatcher. This
can be done by utilizing contacts on any of the three types of
panels indicated above.

Available Equipment

Some representative examples of available detection
system components are contained in the Appendices A and B,




POWER SUPPLY

General

This section presents a summary of the special
requirements for the electrical supply feeding systems and
components of systems involved in fire detection, alarm and
control.

Emergency Power Supply

A1l equipment required for fighting and controlling
fires, such as fire pumps, motor-operated valves, sprinkler
systems, door releases, fire detection and alarm equipment,
damper operators, fan shut-off relays, etc., should be fed
from an emergency power bus. This bus is normally fed from
the utility or facility power feeders, On loss of normal
power, an emergency generator, usually diesel-driven, will be
automatically started and energize the emergency bus through
an automatic transfer scheme.

Battery Pack

The fire detection system, including feeders to control,
zone-indicating and annunciator panels, in addition to being
fed 'from the emergency bus described above, should be provided
with a battery pack. The battery pack installation should
include a built-in transfer device and charger, and should
provide power for the fire detection system for 24 to 48
hours. The battery pack system should automatically take over
on failure of both normal and emergency power, and cut out on
restoration of power.

Intrinsically Safe Systems

Electrical equipment should generally be located in areas
having the lowest possible hazard classification (see National
EYectrical Code, Article 500 for classification). When it is
necessary to locate equipment in areas where flammable gases
or vapors may be present (Class 1 locations), "intrinsically
safe"" design principles should be applied in planning the
electrical system.

This approach requires that the electrical system be
incapable of releasing electrical or thermal energy in amounts
sufficient to cause ignition or initiate combustion at any
time. This can be accomplished by applying the following
quidelines: o
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1.

2.

3.

4,

5.

A1l equipment, conduit systems and wiring devices
must be specified as approved for use (in accordance
with NEC Article 500) in an area with the particular
hazard classification).

The area so classified must be completely isolated
by the use of seals in accordance with NEC

requirements.

System voltage levels should be as low as possible
and should not exceed 24 volts.

Required energy-limiting components must be located
outside the hazardous area.

Battery-operated apparatus must have the battery and
energy-limiting components located outside the
hazardous environment, and be so constructed that a
direct short circuit of the battery 1is virtually
impossible.

«24.




ST R AT TR

LT
R

JERAE o i e e i R

SYSTEMS FOR SPECIAL HAZARDS

General

This section contains recommended fire extinguishing
systems and components that are suitable for varicus special
hazards associated with Load, Assemble and Pack (LAP)
facilities, with brief descriptions of their operation and
yeneral criteria to assist in selection of the type of system
best suited for a particular application,

As far as they are applicable to these special systems,
NFPA Standards referred to in sections of this guide covering
Site Water Supply, Extinguishing Systems, Alarin and Detection
Systems, and Power Supply should be conformed to in system
design. To the extent possible, all materials, equipment and
devices incorporated in these systems should be items listed
in either the UL Fire Protection Equipment List (Ref 9) or the
kM Approval Guide (Ref 10).

Ultra High-Speed Deluge Systems

Ultra high-speed deluge systems generally utilize either
an infra-red or ultra-violet detector system which will
respond within several milliseconds following surface ignition
within the detectors' field of coverage, and initiate water
flow in the deluge system by actuating the deluge valve. An
ultra high-speed deluge system can be assembled wusiny
components from various manufacturers, or it can be a
completely engineered system furnished and installed by a fire
protection equipment manufacturer,

"Primac® System (Grinnell Corporation)

An example of an acceptable engineered ultra hiyh-speed
fire protection system 1is Grinnell's “Primac“ system. - The
basic components of this system are: one or more
photu-conductive detection units; a transistorized amplifier;
a water control (deluge) valve actuated explosively; deluge
discharge nozzles; and supervisory and test devices.

When the detection system senses the presence of radiant
energy of an intensity and wavelength range associated with
the initial ignition point, it sends an amplified electrical
signal which detonates the primer in the control valve. The
primer explosion releases a latch, allowing the water supply
line pressure to open the valve thus raising the priming water
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in the nozzle supply piping to line pressure. The line
pressure blows off the nozzle cap {or bursts the rupture
discs) which had retained primary water in the piping.

The total operation time for this system consists of two
phases. The first phase is the time from detection of fire to
firing of the primer, and for the "Primac" system, is on the
order of 2 to 3 milliseconds in length. The second phase is
the time between the firing of the primer and the start of
flow from the nnzzles, a time period subject to considerable
variation, Some of the factors that affect this "“second
phase" time are: (a) the amount of entrapped air in the
primed piping system downstream of the control valve (Grinnell
tests have indicated that air pockets totalling only about 5
percent of the system volume will approximately double the
operating time), (b) water supply pressure (delivery time is
proportional to the square root of the pressure), (c) the
length and configuration of the system pipitng between the
control valve and the nozzles (the shorter and more direct the
piping, the quicker the delivery time).

Because of the variables involved in the "second phase"
time, the complete operation time for “Primac" systems may
show considerable variation, but when the system has been

properly designed, installed and tested, the total operation:

time will usually be between 20 and 200 milliseconds.

"Pilotex" System (Automatic Sprinkier Corporation of America

Automatic Sprinkler Corporation's "Pilotex" is another
acceptable enqgineered ultra high-speed deluge system. In this
system, the spray heads (called “Auto-Spray") are
pilot-operated nozzles that are kept closed against supply
line pressure by water pressure in a pilot line., This pilot
system is normally connected to the fire main as a source of
pressure, The differential 1in water pressure actuating
surface areas (pilot line water pressure versus main supply
line pressure) maintains the "Auto-Spray” head in the closed
position. The fire detection system may utilize any of the
detectors available (see section on Alarm and Detection
Systems), but for ultra high-speed applications, infrasred or
ultra-violet detectors would be used to obtain rapid actuation
of the release system, The detection system opens a
solenoid~operated relief valve, dropping the pilot line
pressure and allowing fire main line pressure to open all the
nozzles connected to the pilot system. The pilot line size
restriction is small enough to prevent the pilot pressure from
being maintained with the relief valve in the open position.
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When properly designed, installed and tested, the
“Pilotex" system is capable of delivering water from the
nozzles in as little as 50 milliseconds after detection of
ignition,

Cn "Pilotex" installations, it is reconmended that the
pilot nozzles be provided with male threads on the outlet side
permitting attachment of lengths of hose to facilitate
periodic flow testing., These flow tests will reduce the
possibility of accumulated deposits between the poppet and the
body interfering with operation of the pilot nozzle.

Rupture Disc Beluye Valves

Both the "Primac" and "Pilotex" systems ultimately depend
on movement of mechanical devices to permit water to flow; in
one case, a latched plug (in the Grinnell “Primac" control
valve), and in the other ("Pilotex system), & solencid reliet
valve on the pilot line and a poppet at each nozzle. Deluge
valves using detonator-actuated rupture discs are available in
a wide range of sizes, When used in conjunction with
ultra-violet or infra-red flame detectors, transistorized
control panels and a properly designed and installed system of
water piping and nozzles, such equipment is capable of total
response time of the same order of magnitude as can ve
obtained with the "Primac" and "Pilotex" systems, Total
response time will depend on whether ignition takes place on
or beneath the surface of the hazardous material, the reaction
time of the detection system, the actuation time of the deluge
valve following the signal from the detection system, the
distance the water must travel to the nozzles, and the
configuration of the piping system.

Applications in Munitiun Manutacturing Facilities

Ultra high-speed deluge systems should be provided at
each station where operations are performed involving high
hazard materials such as boostering explosives (e.g., PLTN,
tetryl and RDX), bursting charge explosives (e.y., amatol,
Explosive D, DBX, picratol, picric acid, RDX compositions,
INT and tritonal), solid propellants, black powder and HC
stibke mixture, :

Examples of the types of operations that should be
provided with ultra high-speed deluge systems are: wveigh -
feeding stations, mixing and blending stations, screeningy
stations, press and pelletizer stations, melt units, combined
bag loadiny and sewing operations, powder loading stations and
drying ovens, '
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Where operations are carried out involving initiating
explosives (e.qg., lead azide, 1lead styphnate, mercury
fulminate, tetracene) which will detonate on ignition, fire
extinguishment at the operating station is not feasible, but
the use of deluge systems in adjacent areas should be
considered to prevent the spread of fire to the sensitive
materials.

Design Requirements for Deluge Systems at High Hazard Work
Stations

Flame Detectors

Ultra-violet flame detectors have been found through
testing and use experience to be preferable to infra-red
sensors for rapid and reliable response to initial flaming,
and should be used as the detection device for ultra
high-speed deluge systems installed at work stations in
munitions facilities. In these installations, as many
detectors should be provided as are required to assure that
the total area of the work station is within the effective
field of coverage of at least one detector.

Nozzles

Nozzles should have a full cone spray pattern and should
be located as close as possible to the exposed surface of the
explosive material., As many nozzles should be used as are
necesqany to provide a minimum water application density of
0.12m3/min/me (3 gpm/ft ) over the involved area.

Al nozzles should have rupture discs or aust caps which
will be readily released by water pressure. The cap should be
secured to its nozzle by a small non-ferrous chain to prevent
its loss after release.

Deluge Valve

The water contiol (deluge) valve should be located as
close as possible to the no2zle(s) to minimize the overall
response timz, and should be arranged to permit manual as well
as automatic actuation.
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HARDENED WATER CURTAINS

General

This section covers criteria for a ramp fire protection
system intended to prevent the spread of fire from one building
to another through a connecting ramp.  Such system, called a
"hardened water curtain", is intended for installation in the
portion of the ramp adjacent to the building. The system is
designed to withstand the effects of blast and fragmentation
associated with an explosion in the material being conveyed
- through the ramp and extinguish the resulting fire. Included at
- the end of this section is a brief discussion of the use of
o firebreaks 1in ramps where hardened water curtains or other
= automatic extinguishing systems are not provided.
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3 Tests conducted by Southwest Research Institute {(Ref 11)
E indicate that the systems described in this section can survive
¢ - the detonation of 27.3 kg (60 1b) of Composition B contained in a
i | box on a roller conveyor, or loose Composition B on a Serpentix
3 1 conveyor, and extinguish the resulting fire within approximately
1/2 minute after detection with recovery of measurable amounts of

the explosive material unburned.

In addition, this same test program indicated that with
suitable shielding of exposed parts, such systems will survive
the explosion of sixteen 105-mm projectiles on a wheeled conveyor
cart and extinguish resulting fires.

k The terminology “water curtain®" or "water curtain module" as
2 . used in this section means a system of piping and noz2zles which
o will deliver directed sprays of water over a 15.2-m (50-ft)
length of the connecting ramp measured outward from the ramp's
plane of entrance to the building.

The hardened system 1is comprised of a hardened water
curtain, specfal valving, and a fire detection system, all as
described in the following.

Hardened Water Curtain

A hardened water curtain module (Fig 1 and Fig 2) is defined
as a water delivery system which consists of three major
component parts: (1) uprisers with attached spray nozzles; (2) a
water supply piping system with drain and, where needed, refill
systems; and (3) control valving. Each nmodule is hydraulically
designed in accordance with its specific application and the
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water pressure available in the main facility water loop
(hereafter referred to as the main water loop). Figure 1 and
Figure 2 show examples of water curtain modules where the water
deluge, operating in the conveyor ramps, is capable of putting
out a fire resulting from an explosion of the conveyed material.

Uprisers

An upriser (Fig 3) is the terminus of the water curtain
piping with attached nozzles through which the water deluge is
delivered. A minimum of five uprisers are suggested for each
module, located on 3.8-m (12.5-ft) centers alung one side of the
ramp, with every part of the protected area receiving water spray
coverage from at least two nozzles., One or two nozzles are
located at the top of each upriser on a “"tree" consisting of one
elbow and two street elbows (for an upriser with one nozzle), or
one pipe tee and four street elbows (for an upriser with two

nozzles).

Nozzles

The nozzles to be used should be full cone spray type with
rupture disc or blow-off cap which will be readily released by
water pressure, The nozzles should be selected for flow rate and
spray angle to provide a minimum water applicatlun rate over the
protected area of 0.024 m3/min/m¢ (0.6 gpm/fté), with all nozzles
operational, See Appendix C for representative available
nozzles.

Piping Systew

Piping uprisers and the supply lines (Fig 3) should be
Schedule 40 or heavier steel pipe. The supply line should have
welded connections, To insure that the supply line is not
danaged by blast or fragments, it should be buried in the ground
adjacent to the ramp. Individual uprisers would penetrate the
walls of the ramp so that the nozzles are exposed to the ramp
interior. Piping for the hardened water curtain may be supplied
by either a wet- or dry-pipe module depending upon the required
response time, A wet-pipe arrangement 1s inherently faster as no
time is lost in filling the piping system. When a wet-pipe
system is utilized, water located within the curtain loop is not
under pressure since it is located downstream from a rupture disc
valve (which is discussed later). The dry system 1is similar
except that the pipelines dounstream from the rupture disc valve
are empty.
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Shielding

If the ramp is used to convey loaded projectiles, 2.54-cm
(1-in) thick steel plates should be provided to protect the
uprisers and nozzles from high velocity fragments, with minimun
sized cut-outs provided after the nozzles have been aimed (Fig
4)0

Special Valving

Valving for hardened water curtains includes a rupture gisc
valve (also referred to as deluge valve) and a rate-of-flow
device. The deluge valve 1is always used; whereas the
rate-of-flow valve is only needed when there is a possibility
that the water supply line to a building will be ruptured.

Rupture Disc Valve

Water to ¢ hardened curtain is supplied through a rupture
disc valve usually located in the building adjoining the ramp
containing the water curtain. However, in certain cases, this
valve may be installed in a pit (frost-proof, when required),
adjoining the ramp.

The rupture disc valve is actuated by an electrical current

produced by the fire detection system. This current actuates a

detonator which ruptures a diaphragm pernitting water flow into

. the water curtain loop. This flow will pressurize the water

within the loop of the wet system, thereby causing it tu be
discharged at the nozzles. With the dry-pipe system, a time
lapse will take place while the upstream water flows through the
curtain loop before being discharged at the nozzles., If this
time delay is acceptable, the dry system is the more desirable
since the water within the curtain loop of the wetw-pipe system
must either be provided with antifreeze or heat-traced to prevent

freezing in unheated ramps during the winter. Applicable rupture

disc valves are shown in Appendix C.

Rate-of-Flow Device and Shut-0ff valve

A rate-of-flow device will limit the flow of water into a
building in the event that the water supply system within and/or

immediately adjoining the building is ruptured, and thus prevent

a severe pressure drop in the main water loop. Each Such device
should be installed with a wmanual shut-off valve to permit
maintenance of the device. A more detailed discussion of such
devices and their application is presented in the section titlea
“Site Water Supply*. :
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Fire betection System

The fire detecticn system used with each water curtain (Fig
5) 1is an unhardened system consisting of two ultraviolet
detectors located in the ramp in the vicinity of the curtain.
The control panel for the detection system is located within and
protected by the adjoining building. A water curtain is actuated
by an electrical current produced by the fire detection system.
If water curtains are situated at opposite ends of a ramp, an
electrical cross-connection 1is provided such that a fire "at
either end of the ramp will actuate both water curtains. The
detection system should also be interlocked so that it will shut
down the conveyor system in the ramp upon detection of fire or
explosion. In applications where several ramps can be affected
by a single occurrence, consideration should be given to
praviding cross-connections to simultaneously actuate the water
curtains in all the involved ramps. Where this is done, the
water supply must De sufficient for concurrent operation of all
these water curtains,

Protection Levels with Hardened Systems

The protection afforded by hardened systems consists of two
eienents. ' : A

“The first of these is the protection provided for -a
particular building against the spread of fire caused by an

~incident in 3 ramp connected to the building, or by an incident

in another building connected to this ramp. This protection is
provided for by installation of a hardened water curtain in the
connecting ramp where the ramp joins the building,

The second element s the protection afforded other

~ buildings in the facility in the event that an explosion causes

serions damage te the water supply for a particular building,
This protection is provided for the other buildings by installing
a  rate-of-flow device 1in the exterior supply ling to the
particular builaing where such dawmage might occur.. This device
will limit the flow through the damaged line to a pre-detertsined

-rate, tiereby limiting the reduction in pressure in the fire main
~and preserving the availability of water for the sutemetic fire.
estinguishing systews in the other buildings in the ares.

The degree or level of protection afforded hy a hardened
system depends upon the location uf the water supply to the
systets, and whether or not rate-of-flow devices are used., In
defining the three protection levels below, the tertn “adjoining

- building” refers .to the building imaedistely next to the water
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curtain, while the term "nearby building" refers to any facility
building other than the adjoining building.

Fire Protection Level [

Fire Protection Level [ consists of a hardened system, with
water for the water curtain module supplied from a water supply
line located within the adjoining building. The rupture disc
(deluge) valve is located inside this building.

Protection Level I is applicable when:

1. There is a low probability of damagé to the water
supply to or within the adjoining building due to an
explosion in a nearby building; and

2. There is a low probability of such damage due to an
explosion in the adjeining building; or K

3. There is a high probability of such damage'due”to an
explosion 1in the adJo1n1ng building, but “the water
supply for this building is already controlled by a
rate-oi-flow dev1ce.

-Fire Protection Level IT

"Fire Protection Level II consists of a hardened system, with

“water for the water curtain module supplied from a water supply

line located within the adjoining building, and a rate-of-flow

-device installed (in a pit) in the underground water supply line

to this building. The rupture disc valve is located inside the

bl”’idingo

Protection Level Il 1is applicable when there is a high

probability of damage to the water supply to or within the
adjoining building due to an explosion in this building,

.ﬁire Protection Level [1I

Fire Protection Level III consists of a hardened systam,
with water for the water curtain module suppiied directly from an
exterior water supply main, and a rate-of-flow device installed
(in a pit) in the underground supply line. The rupture disc
device is located in a pit adjacent to the ramp.

Protecfion Level 1II is applicable when there 1is a high

- probability of damage to the water supply to or within the

adjoining building due to an explosion in a nearby building.




Selection of Prutection Levels

Principles for choice of an appropriate level of protection
(Levels I, II or III) must be applied to each building and ramp
on an individual basis and are dependent upon the following
factors: '

1. The damage anticipated as a result of an incident,
considering the amount of explosives invclved and the
structural design of the building or ramp.

2. The probability of an incident occurring.

3. The capital cost of the installation required for the
level of protection chosen.

As an example of the reasoning involved 1in choosing
appropriate protection levels, the procedures used in determining
such levels for the 105-mm HE M1 Projectile Melt/Pour Facility at
Lone Star AAP (Fig 6) are outlined in the balance of this
section, and summarized 1in Table 1. Figures 7 through 15 are
schematic representations of the recommended bhardened water
curtain installations for this facility, as well as sonme
recommended locations of ultra high-speed deluge systems at work
stations,

The first factor considered is the ability of particular
purlidings in this facility ts withstand explosive incidents.
Buildings E-125 and E-161 were structurally hardened in design to
resist an explosion occurriny in Building E-4, E-120 or E-123.
Building E-138 was structurally hardened to resist an explosion
in Building E-166 or E-167. Building E-120 was structurally
hardened to resist an explosion in Bujliding E-123, and Building
E-123 was structurally hardened to vresist an explosion in
surlding 120.

The second factor considered 1is the probability of an
incident actually occurring, and two sets of conditions are
assumed, which are hereafter referred to as Application 1 ang
Application 2.  For Application 1, a high potential for an
expiosfon 1s- assumed to exist only in Buildings £-4, E-120,
£E-123, €-125, E-161, E-166 and E~167, with an explosion 1in
Burlding E-161 producing massive damage throughout the facility.
For Application 2, a high potential for an explosion is assumed
to exist in Buildings t-4, F.120, €-123, E-166 and E£-167, with
small possibility of an explosion occurring in either Building
E-1¢5 or £«161 (see Figs 16 end 17).

-34-




LN R

e

In the specific protection levels offered for Lone Star,
those levels needed to provide the necessary protection
corresponding to the probability of an incident occurring as
specified by Application 1 above are described below. In the
later description of Application 2, only those levels differing
from corresponding situations of Application 1 are discussed.

Application 1 - Protection Level IIl (see Figs 17 and 18)

For Application 1, the probability of an explosion in either
Building E-125 or E-161 is assumed.

In the event of an explosion in Building E-125, the damage
inflicted on Building E-161 will be severe, with a strong
possibility that either one or both of the water curtains in Ramp
RE-25 as well as the water main in Building E-161 will rupture.
These failures would substantially reduce the water pressure
available in the main water loops for fighting fires at other
locations. Therefore, Level IIl Protection is required for the
water curtain in Ramp RE-25, with a direct connection from the
?xteri?r water main provided to insure its continued operation

Fig 8).

Level III Protection is also valid for the water curtain at
the south end of Ramp RE-25. 1f an explosion (90,000 pounds)
occurs in Building E-161, the damage sustained by Luilding E-125
will be extensive with a high probability of the water main in
the building rupturing, To compensate for this possibility and
be assured that the adjoining water curtain will function after
the explosion, & direct water line is connected between the water
curtain and the exterior water main servicing the building,
Also, rete-of-flow and outside stem and yoke (0.S.&Y.) valves are
provided in the exterior water main to prevent the uncontrolled
flow of water after its rupture. These valves and a rupture disc
valve are installed in frost-proof pits. The new water main
connection to the water curtain at the ramp is buried (Fig 8).

Application 1 - Protection Level Il (see Figs 17 and 19)

The water curtains located at the south end of Ramps RE-42
and RE-43 adjoining Buildings E-~120 and E-123 require Level I!
Protegtion. If an explosion occurs in Building E-125, E£-120 or
E-123, its effects on either Melt/Pour Building (E-120 or E-123)
serving as an acceptor will be winimal. Therefore, the water
supply for each water curtain is delivered from the adjoining
building interior, with the rupture disc valve located within the
builaing (Figs 7 and 9). However, if the explosion occurs in one
of the Melt/Pour Buildings, the water main to that building would
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be ruptured, and hence, Buildings E-120 and E-123 each require
the addition of a rate-of-flow valve to control the water
discharge (Figs 7 and 10). It should be noted that the
connections of Ramps RE-42 and RE-43 to the Melt/Pour Buildings
are at the second story. The elevated ramp at one of these
buildings will be damaged by the effects of a massive explosion
in one of the above-mentioned buildings. This damage would more
than 1likely be associated with damage to the hardened water
curtains, Therefore, several hardened nozzles are designed tq be
located within each building in the vicinity of the ramp
entrance, A separaie water supply for these additional nozzles
is furnished from the building interior. These nozzles, as well
as the nozzles of the water curtain, are actuated by the fire
detection system in the ramp.

An explosion in Building E-123 could be expected to severely
damage Building E-126 with high probability of rupturing the
water supply to E-126. Since this water supply is connected to
the main servicing Building E-125, such rupture will diminish the
available water at E-125. To reduce the effect of this rupture,
a rate-of-flow device is inserted in the water main supplying
Building E-126 (Figs 7 and 9).  Similarly, an explosion in
Building E~123 could affect the water supply to Building E-120 by
damaging the supply to Building £-142, and an explosion in E-120
could affect the water supply to E-123 by damaging the supply to
£-143. Rate-of-flow devices are therefore inserted in the water

mains supplying Buildings £-~142 and E-143.

Considering Ramp RE-31 at Building k-129, the possibility of
an explosion in Building €-129 is extremely unlikely. However,
since Building E-129 is separated from Buildings E-120 and €-123
by unbarricaded intraline distances (incident overpressure of 3.5
psi), an explosion in either of these latter buildings will
produce considerable damage in the vicinity of the entrance to
Building E-129. It may be expected that both Ramp RE-31 and
Butlding E-162 will be severely damaged with a strong possibility

‘that the water main supplying £-162 will be ruptured. Since this

water main is also connected to the water main servicing Building
£-129, the main rupture at the former building will diminish the
water supply to Building E~129. To reduce the effect of such a
rupture, a rate-of«flow device is inserted into the water main
servicing Building £«162 (Figs .7 and 11). The flow of water to
Building E-129 1s assured by the rate-of-flow device, and
following the yuidelines set forth previously, the hardened water
curtain could be connected to the water supply inside Building
£-129, However, in this special case, since there is no building
fire protection in Building E£-129, and because of physical
limitations, a separate connection nust be made froi the outside
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underground main with the rupture disc valve located in a pit
(Figs 7 and 11).

Application 1 - Protection Level 1 (see Fig 20)

Since a rate-of-flow device is furnished with the water
curtain at the south end of Ramp RE-25, the hardened water
curtains in Ramps RE-42, RE-43 and RE-44 at Building E-125 need
only provide Level 1 Protection. [f an explosion occurs in
either Building E-120 or E-123, Building E-125 will completely
survive with little or no effects of the explosion. Therefore,
the source for the water supply to the curtains and the rupture
disc valves are located within Building E-125 (Fig 9).

Ramp RE-3 has an existing unhardened sprinkler system. This
system will be severely damaged by the effects of an explosion in
Building E-4. Furthermore, since the ramp is constructed of
wood, it 1is expected that a fire would spread from Building E-4
along this ramp to Building E-9. To provide protection for
Building E-9, a rate-of-flow device is installed in the water
main servicing the existing sprinkler system and a hardened water
curtain is located at the end of Ramp RE-3 adjoining Building E-9
(Fig 7). Since Building E-9 is not expected to sustain severe
damage from the explosion in Building E-4, Level I Protection is
provided at this building, The water supply and the rupture disc
valve for the hardened curtain are located within Building E-9.

Aéglication 1 ~ Balance of Facility (see Fig 21)

An explosion occurring in either Building E-166 or E-167
will produce massive damage to surrounding unhardened ramps
(RE-30, RE-31, RE-39 and RE-45) and buildings. It 1s expected
that Buildinys E-146, E-150, E-153, E-~154, E-155 and E-165 will
sustain very heavy damage, Damage to the adjoining earth-coverad
steel arch magazine will be minimal, The water lines servicing
the unhardened buildings are expected to rupture. To protect the
remainder of the facility and to insure an adequate water supply
to fight the spread of fires, rate-of-flow valves are used to
control the water flow through ruptured water mains (Figs 7 and
12). The use of hardened water curtains at this portion of the
facility is not recommended. It has been shown that the damage
in the vicinity of Buiidings €-166 and E-167 will be heavy and
possible electrical fire may result. However, safe separation
tests have shown that when carriers of sixteen 105-mm projectiles
whose explosives have solidified and whose funnels have been
removed are Spaced at 12.2-m (40-ft) intervals, there will be
extrenely low probability of propagation of fire. In addition,
except for Building E-138, all buildings in the imiediate
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vicinity are unoccupied by operating personnel. In the case of
Building E-138, the structure is separated from either of the
hazardous structures by a distance greater than the Inhabited
Building Distance (IBD), and designed to resist an explosion in
either building.

Building E-4 is separated from Building E-120 by intraline
distance. In the event of an explosion in the latter structure,
Building E-4 will be subjected to relatively high overpressures
{greater than 3 psi). Although the building is constructed of
concrete, many openings (of frangible construction) exist that
will permit blast pressure leakage into the structure. This, in
turn, will cause considerable damage to the building's interior.
The damayge could cause interior fires which hardened fire
protection systems at the ramp entrances (Ramps RE-2, RE-3, RE-15
and RE-47) to the building would have little effect in fighting.
Therefore, the use of hardened water curtains at the ramp
entrances to Building E-4 is not warranted. Building E-4,
however, is still a potential donor structure. An explosion
within this building would more than likely damage water mains
within the structure and destroy portions of the adjoining ramps.
Since Ramp RE-2 does have an unhardened fire protection system, a
rate-of-flow valve is needed to control the water flow in the
event of a rupture (Fig 7). Fires produced by an explosion in
Building E-4 will more than likely spread along the ramp towards
Building E-2, However, since the operations in this building
involve metal parts only and do not contain explosives,
propagation of explosion between these two structures cannot
occur. The two water mains servicing Building E-4 will each
require a rate-of-fluw valve to control water flow in the event
of a main rupture (Figs 7 and 13).

Both wooden Ramps RE-¢ and RE-10 at Buildings E-9 and E-12
have existing unhardened fire protection systems. Since the
probability of an explosion occurring in either of these
buildings is extremely small and the ramps are separated by at
least Inhabited Building Distances from those buildings having a
high potential of an explosion occurrence, the unhardened systems
nay be expected to remain operable after an incident.

Fire protection systems are not required for Ramps RE-3Y and
R-£-W at Buildings t-12 and E-9, respectively, since (1) both
structures are constructed of non-combustible material which will
liwit the spread of fire, (2) the explosive items transported
through the ramps have a very low potential to enhance fire

propagation, and (3) both buildings to which the ramps are

attached are located at safe separation distances greater than
Inhabited Buildiny Distances from a potential explosion. In the
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case of the latter, the strength of the buildings is more than
sufficient to resist relatively low overpressures assoc1ated with

IBD.

Application 2 - Reduction of Protection Level at Ramp RE-25
from II] to 1 {see Fig 17)

Since the actual probability of an explosion in either’
building E-161 or E-125 (Hazard Category III Operations) is
remote and these buildings have been structurally hardened
against the effects of an explosion in Building E-4, E-120 or
E-123, the probability of damage to their water mains is also
remote. Hence, the water lines servicing the hardened water
curtains at each end of Ramp RE-25 can be connected direcitly to
the water supply in the respective adjoining buildings, which
corresponds to Level [ Protection, This reduced protection
level, as compared to that required for Application 1, will
permit the elimination of the rate-of-flow valves and associated
shut-off valves, and buried piping that connects the two water
curtains directly to the exterior water mains servicing the two
adjoining buildings. Also, the rupture disc valves are relocvated
from the frost-proof pits to the building interiors. However,
use of hardened water curtains is needed. Although an explosion
in Building E-4, E-120 or E-123 would severely damage Ramp RE-25,
the hardened water curtains will function as required to negate
the spread between the buildings of fires ‘resulting from
electrical short-circuiting and the explosive dust in the air due
ig)the blast dispersal of the Composition B flake (Figs 7, 14 and

The rewainder of Melt/Pour hardened firé protection systems
for Application 2 will vremain the 3sam¢ as cascribed for
Application 1. : :

Firebreaks in Ramps

Where an enclosed ramp beiween buildings is constructed of
corbustible material, and no automatic fire extinguishing system
is installed, & firebreak should be provided near the midpoint of
the ramp, to prevent fire froux spreading from building to
building along the ramp. The vVireoreak should consist of a
non-coimbustible ramp section with a seif-clusing ratea fire door
at the center of its length. This non-combustible section should
be at least 20 feet lony, with a parapet at the ruof above the
fire door. The non-corbustible section will impede the spread of
fire, and the fire dour will prevent the ramp from acting as a
norizontal flue.
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When the ramp in which the firebreak is to be installed
contains a conveyor, the conveyor opening through the partition
in which the fire door is located should be kept as small as
possible consistent with operating requirements.
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%, During layaway periods when no personnel are in the area and
L sprinklers may be shut down, the fire doors could be closed to
¢ provide a measure of protection against the spread of fire,
2 g Consideration should also be given to the installation, dn a
| ; non-combustible ramp, of rated fire doors at building entrances .
3 ; or in the middle of the ramp. '
;%! f Where fire doors are installed in ramps, additional exits
- : must be provided as required by AMCR 385-100 (Ref 6).
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ANALYSIS OF FIRE PROTECTION REQUIREMENTS

General

Determination of the extent of the fire protection to be
provided at a particular facility and selection of the type of
system to be installed at specific buildings, ramps and work
stations should, in general, follow the recommendations contained
in TM5-812-1, Fire Prevention Manual (Ref 2}, and the guidelines
presented in earlier sections of this report. It is recognized,
hovever, that economic considerations will often dictate the
provision of other than the optimum degree of protection
desirable. This section provides a brief overview of the use of
guidelines relating to hazard probability and severity set forth
in DRCPM-PBM Memorandum No. 385-3 (Ref 12) in determining the
extent and type of fire protection to be provided.

Hazard Probability

Hazard probability is defined as the likelihood, expressed
in quantitative or qualitative terms, that a hazard will occur.
The probability that a hazard will occur during the planned life
expectancy of the system can be described in potential
occurrences per unit of time, events, population, items, or
activity, Assigning a quantitative hazard probability to a
potential design or procedural hazard is generally not possible
early in the design process. A qualitative hazard probability
may be derived from research, analysis, and evaluation of
historical safety data for similar systems. Supporting rationale
for assigning a hazard probability 1is documented in hazard
analysis reports, An example of a qualitative hazard probability
ranking is shown below with relative need for fire protection
indicated by letter under heading: “Level" in descending order.
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Hazard Probability vs. Fire Protection Need

Descriptive Specific Individual v

Words Level [temn Multiplicity of Items
Frequent A Likely to uccur Continuously
: frequently. experienced.
Reasonably B Will occur several Wil occur

probable times in life of frequently.

" an item,
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Uescriptive Specific Individual

HWords Level Item Multiplicity of Items
Occasional ¢ Likely to occur Will occur several
sometime in life times.
of an iten.
Renote D So unlikely, it can Unlikely to occur but
be assumed that possible.

this hazard wili
not be experienced.

Extremely E Probability of So unlikely, it can
improbable occurrence cannot be assumed that
be distinghished this hazard will
from zero. not be experienced.
Impossible F Physically Physically impossible
impossible to to occur,
occur.

Hazard Severity/Accident Categories

Hazard severity categories are classified by MIL-STU-BU2A
(Ref 13) into four categories, I, II, III and IV (and subdivided
into A or B to designate affect on equipment or personnel), based
upon the most severe result of personnel error, procedural
~deficiencies, environment, design characteristic, or subsystem or
component failure or malfunction. When the necessary conditions
exist and the necessary sequence of events occur, tien a hazard
severity category becomes the corresponding category accident,
The probability values given in hazard analyses indicate the
probability of the transition occurring from hazard to accident.
The hazard - severity categories (and corresponding accident
categories) are defined as follows:

1. Category I (Catastrophic) - Failure mode occurrence
will cause system loss or large scale enviromaental
dama ge.

2. Category 1,3 (Catastrophic) - Failure mode occurrence
Wwill cause death or permanent total disability to one
Or more persons.
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? 3. Category I[Iek (Critical) - Failure mode occurrence will
¥ cause critical system damage or some environmental
: damage.

? 4. Category II/3(Critica1) - Failure mode occurresice will
¢ cause permanent partial disability to one or more
f persons.

5. Category [IlcX (Marginal) - Failuyre mode occurrence will
cause minor system damage or some environmental damage.

6. Category III/B(Marg1nal) - Failure mode occurrence will
cause temporary total disability or lost time injury
not covered by Category IB or IIB.

7. Category IV (Negligible) - Failure mode occurrence will
not result in injury, occupational 1iliness or system
damage. ’

X The design goals for each accident category in a project
will be no greater than the following mean probability values:
Accidents . Accidents
T _ Accident per per
e . Category Facility-hr man-hr
N It _ 10~6 -
l 18 ‘ - w7
{. 1lex - 10-5 -
¥ .3 “ﬁ 4 - *10-6A
Hlee | 10-3 .
113 - - *10-6
Iv ' 1 1

*Hote: The sum of the probabiéxties of Category I{}?o. g
occurring shall be 100 per manhour or lower.
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Analysis

Based upon the qualitative determination of hazard
probability alluded to earlier in this section, and a preliminary
evaluation of hazard severity/accident categories, an analysis
should be made of the various operating stations, operations,
systems and system components, and structures comprising the
facility involved. With the above factors taken into
consideraton, priorities should be assigned to the elements of an
idealized fire protection installation for the facility or
facility portion in question, based upon the reduction in
probability of injury to personnel or damage to systems or
components. Once such priorities have been established, it
remains only to determine estimated costs of the various systems
for the complete fire protection installation, and provide for as
many of these systems as is economically feasible.




SYSTEM COSTING

General

This section summarizes the various major items which should
be considered in arriving at an estimate of cost for fire
extinguishing systems. Particular emphasis 1is placed on the
types of systems most suitable for use in ammunition plants.

Site Water Supply and Distribution Systems

In estimating the cost of water supply and distribution
systems for fire protection, the components to be considered, as
applicable, include: wells and well pumps; ground level and
elevated storage tanks; fire pumps, drivers and controllers;
electric power, fuel systems and enclosures for pumps (heated
where required); pipe, valves and fittings for pump and tank
installations and distribution systems, including necessary
excavation, anchoring of piping and backfill,

Conventional Automatic Sprinkler Systems

In estimating the cost of standard wet or dry-pipe sprinkler
systems (as used for fire protection in administrative areas and
buildings, inert material operations and storage areas, and
building protection in areas where work stations are equipped
with individual deluge systems), the cost items to be considered,
as applicable, include: water supply line from and connection
to the yard distribution or interior fire main, including pipe,
fittings, shut-off valves and excavation, anchoring and backfill;
alarm valves, flow alarms, dry-pipe or deluge valves; sprinkler
heads with branch and main lines in protected area; feed piping
frem alarm (or dry-pipe or deluge) valve to protected area;
enclosure for dry-pipe vaive in unheated areas; compressed air
supply for dry-pipe systems; lccal and/or remote alarm and
supervis).ory system; and fire detection system (for pre-action
systems). :

Ultra High-Speed Deluge Systems at Work Stations

In estimating costs for this type of system as applied at
individual work stations in a rmunition facility, the cost
‘components to be considered, as applicable, include: the fire

detection system, including the ultra-violet flame detectors, .

control panel, power supply, and wiring; the water delivery
system, including & deluge valve, nozzles, shut-off valves,
piping from deluge valve to nozzles, and supply piping to the

-45-




deluge valve from and connection to the yard distribution or
interior fire main including pipe, fittings, shut-off valves and
excavation, anchoring and backfill; local and remote alarms and
supervisory monitoring systems., Note that one properly selected
control panel may be used for several systems depending upon
proximity.

Hardened Water Curtains in Ramps

In estimating costs for hardened water curtains to be
installed at ends of connecting ramps between buildings, the cost
components to be considered, as applicable, include: the fire
detection system including the ultra-violet flame detectors,
control panel, power supply and wiring; the water delivery
system, including a deluge valve, hardened nozzles, shut-off
valves, . piping from deluge valve to nozzles, any required
shielding for nozzles and piping, pit for deluge valve (if

. installed on underground pipeline) and supply piping to the
“deluge valve from connection to the yard distribution on interior

fire main including pipe, fittings, shut-off valves and
excavation, anchoring and backfill; local and remote alarms and

supervisory monitoring systems. Mote that one properly selected .

control panel may be used for severil systems depending upor
proximity; it may also be desirable to interconnect the detection
system for more than one water curtain so that a fire detected in
one ramp will actuate the water curtain in other ramps. :

Rate-of-Flow Devices for Pressure Loss Protection

In estimating costs for any of the systems discussed in this
section where the likelihood exists of severe damage to such

~ system, the cost of providing a rate<of-flow device on the main

supply to that system should be added to the estimate. This cost

‘would include the device itself, necessary piping . and valves to

permit rgintenance and testing of the device, and a concroete pit
(frostproofed if required) where the rate-ofsflow device is
installed on an underground line. :

Halon and Carbon 01011de Systtﬁs for Cowputer ang Motor rcntral

Rooms

In estimating costs for these systems, the cost components

“to be considered, as applicable, include: the detection system,
including swoke detectors, control panel, ‘posor supply, alarm
system and wiring; the storage containers and manifelding

necessary for the Halon or carbon dioxide required to achieve the

required concentration in the protected room(s); the nozzles and

piping to deliver the extingu!shing agent from the storage vhits

.‘6‘ .
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to the protected room. See Section titled "Extirquishing
Systems" (Halon Systems) for comment on recharging costs. '

Demolition

In applications where fire protection systems are to be
installed in existing facilities, the cost of removal of, or
changes to, the existing systems or structures must be included
in the overall estimate.

Engineering

After arriving at total cost of materials, equipment, labor,
contractor's contingencies, overhead and profit, a percentage

should be added to cover the engineering required for the systems
involved,

Tabulation

Table 2 summarizes applications for the various types of
fire protection systems, and the major components to be
considered in arriving at a cost estimate for a particular system
type. :




8.

9.

10.
11.
12.

13,
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Table 1

Summary of fire protection level selections for hardened water
curtains at LSAAP 105-mm HE Ml Projectile Melt/Pour Facility

Probability of damage
to water supply to or

Location of in adjoining building
water curtain due to explosion in:
Protection
Adjoining Appli- Adjoining Nearby level
Ramp building cation building puilding selectad
RE-2b E-l61 1 High High (E-125) I11
RE-2b  E-161 2 Low Low (E-125) I
RE-25 E-125 1 High High (E-161) 111
RE-Z5 E-125 2 Low Low (E-161) - I

RE-42  E-120 1or2 High  Low (E~123,E-125)8 1|
RE-43  £-123 1or 2 High  Low (E-120,E-125)3 11l
RE-31 E-129 1 or 2 Low High (E-120,E-123)0 1IC
RE-4¢;

RE-43) E-126 1 High  Low (E-120,t-123)a 1d
RE-44)

RE-42)

RE-43) E-125 2 L.ow Low (E-120,E-123) l
RE-44) '

Rt-3  E-9 1or2 Low Low (E-4) l

a. Probability of explosion in E-125 Application 1, and E-120
and E-123 is high, but adjoining building in question is
structurally hardened to withstand such incidents.

b. wWater supply to E-162 is subject to damage. Since E-129 is
served by same branch main as E-16Z, rate-of-flow device
should be placed in sub-branch to E-162.

c. See text, page 36, last two sentences.

d. Rate-of-tlow device in E-125 supply provided for with RE-25
curtain,
' -49-
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Table 2

Summary of application and cost components of fire protection system

Type of system

Ultra high-speed deluge systems

Local appiication
systems

Hardened water
curtains

Conventianal
Sprinkler systems
{including wet, dry
and pre-acuons

Total flooding
Systerms - Halon or
carbon dioxide

Typical apptications
in munition

plants

Sost conponents

Fire detection systemsd

At work stations
involving
hazardous
operations and
materials,

At end of ramps
conveying
hazardous
materials,

1) General building
protection in
hazardous areas
areas.

2) Administrative areas.

3) inert materials storage
and operation areas.

4) Packout areas.

1} Computer rooms

2) Motor control
rooms

3) Electrical
equipment rooms

A,
1. Flame detectors Ultra-violet type | Litra-violet None fNone
. type
2, Smoke or heat Kone Rone For pre-action systems and [Required
detectors alarms,
3. Control panelb Required Required f?r pre-sction systems and {Required
alarms.
&, Power supplyC Required Required F?r pre-action systems and | Required
alarms,
§. Wiring Required Required for pre-action systems and | Required

8. Water {or agent)
delivery system
1, Nozzles Spray noxztes Hardened spray | fOrdina=y sprinklers Special nozples?
nozatest
2, Control valve Deluge velve Deluge valve Alarm check or dry pipe Suct'l release
vatve valve
3, Shut-off valvee Required Required Required Requires!
4. Piping from contrst §  Required Requirede Requived Requiradf
valve to nozzles
b RMping from wp‘)iy Required Regquired Required Kot appticatile
aain Lo contro
vaivd
6. Cxcavation, hack- As required At requived At reguired Not applicadle
1111 and anchoring
for undarground
- Hang
1. Rateoof=fiow A required A required Ay requived Kot applicable
devices and
assoeiated
valvey ) ) ) ) o
. Mits for ratesgt. At required AL required AL required Not applicante
flow devices ) o )
9, Isterior esclosures § Wone None for dryepipe valve A: mumd for
) , _ » cylinders,
10. Comprassed siv fot appiicadle Kot applicadls | For dryspipa and Kot spplicadle
pressction systamg,
6. lmuu a ritory slars.
. Omee N % tarve savers] syitess,
. m\ y aiy térve Sevara] systans.
4. Include Inter-commacting wiring for cumm St both afds of aach ramp.
;. lutoh mmm nﬂm mm ' . Ive. shuteof? val ol
. 15188, releils valve 80 walve or piping.
') laeluu unue "’"!" ) % umm u.m -sﬁ?.?‘ ) * )
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FIRE DETECTION SYSTEM CIRCUITRY

30.-¢” 20"
}__ 0

TOPOWER .z‘go‘n(oz?m_zs
wv (12v. DC)

2NO. 12 CABLES
" CONDUIT a
{110v. AC) ol

'—‘]_4_ Z”NO. 12 CA'LES
PANEL CAPACITY, vy %" CONDUIT
S SENSORS

AY'-0”

4NO. 12 CABLES
X" CON
(12 DC

TYPICAL WORK STATION

S NO. 12 CABLES
X" CONDUIT

112 v. DC)
4 N, 12 CABLES
0 POWER L IacAn
gro.t2cames g "2y, DG)
o) TN o — N RAMP
T Vy .
PANEL CAPACITY
8 SENSORS - 2M0, 12 CABLES
X" CONDUIY

12v. DC)

JYPICAL WATER CURTAIN

LEGEND:
ce. . OON‘IROL PANEL

UV, =« SENSOR
V. - VaLVE

Fig 5 Fire detection systems circuitry
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APPENDICES
REPRESENTATIVE SYSTEMS AND EQUIPHENT
Tue appendices contain reduced-size copies of manufacturers'
literature showing representative examples of available fire
detection and extinguishing systems and equipment.
Appendix A - Heat, smoke and flame detectors

Appendix B - Detection system panels and power supply units

Appendix C - Fire extinguisking systems and equipment
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HEAT, SMOKE AND FLAME DETECTORS
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Honeywell Automatic
Fire Detectors

MODEL NUMBER T4010A & C

General

The ceiling mounted sensors are
designed for use with Fire Detection
and Alarm Control Panels, and contain
rerminals, terminal block, fusible
element, and switch contact, They are
listed by Underwriters’ Laboratories,
Inc. and approved by Factory Mutual
System.

Features

« Easily replaceable fusible

element.
+ A standard 3-1/4 or 4 in. (83 or
102mm) octagonal outlet box
with accessory mounting plate
may be used. Knockouts are
provided in plastic base for use ‘___7._. !
with exposed wiring (A model 8
only). (22) |
Specifications oL
—Jml 1.
{52)
MOLELS |
T4010A Fire Sensor with spst switching.
T410C Fire Sensor with dpst switching
with No. 803267 mounting plate. o
i .-6238-0(2)
RATING IN AMPERES
610125 voltsac .......o00nnuus 6.0
6to2Bvoitsde.....ovvv ouui. 30
126 voltsde . .....ovuss veeenss 10
250voltsde ... ..viiiiinn .03 T4010 APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

Fig i Heat detectors -fixed temperature
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Honeywell Automatic
Fire Detectors

. MODEL NUMBER TAO57A & B

General

These Fire Detectors are used with
] Fire Detection and Alarm System
b Panels to provide positive, rapid fire
1SR detection. They are ceiling mounted,

- and serve as a temperature actuated
. switch to initiate an audible alarm
3 signal or other alarm output. They are
A listed by Underwriters’ Laboratories,
" e Inc.

Features

+ Low profile device that utilizes a
reversible mounting plate,
shipped with cach detector, and
adaptable for either junction
box or surface mounting. All
mounting screws are concealed.

» Fixed-temperature operation is DETECTOR
easily identified by the fact that REVERSIBLE MOUNTING PLATE
the heatcollector disc drops
away from the detector,

L
42(1|4)

i 2 Specifications
MODELS '

T4057A Automatic Fire
Detactor-Combination rate-of-rise
and fixed temperature.

T40678 Automatic Fire Detector-Fixed
temperature only.

”

RING
|POT

RATING IN AMPERES

¥ Bto 126 volts, ac ...,
¢ 6to28 voits, de v.\vvuenns

Py 126 voltede . .vvvvvennnnns |
2 250 VOIB A v vuvraern. . JNSHOWN FOR BOX MOUNTING. DIMENSION 1S I3
s INCHES {38mm) WHEN PLATE IS REVERSED FOR
3 *.' SWITCHING A SURFACE MOUNTING
g 3 PROVIDES IDENTIFICATION eran.
- 5 Avallable with either one ar two sets of Tre268-012)
4 . normaliy open {N.0.) contacts. Contacts
(i',’ close on temperature increase. TA057 APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

Fig 2 Heat detectors - fixed temperature and
combination rate-of-rise and fixed temperature
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Pyrotronics g‘

PY¥YR-A-LARDNM"

FIRE AND SMOKE DETECTION SYSTEMS AND COMPONENTS

Engineer and Architect Specifications

Thermal
Plug-In Fire
Detectors

MODELS DTF-136P, DTF-190P,
DTR-136P, DTR-190P

INTRODUCTION

The Pyr-A-Larm Plug-in Thermal Fire detectors are of the
fixed temperature or combination fixed temperature/rate-of-
rlse type. The combination detectors conslst of two indepen-
dently operated thermal elements. The rate-of-rise element
is self-restoring. The fixed temperature element is of tha non-
rastoring type. The plug-in thermal detectors are designed for
use with the standard Pyr-A-Larm Detector base. Located on
the base is a lamp which visually indlcates the inltlation of
an alarm,

Underwriters' Laboratorles, Inc., recommends the combination
type thermal detector be used to protect a maximum of 2,500

-square feet, and the fixed temperature type be used to protect

& maximum of 226 square feet, Job conditions and englneer-
ing judgment, however, often dlotate cleser spacing to provide
faster detsotion.

MOUNTING DATA

Pyrotronics

A Dw.; on of Baker Industnes. Inc

sy § Ridgedale Avenue, Cedar Knolls, New Jersey 07927

RATE-OF-RISE PRINCIPLE OF OPERATION

Basically, the rate-of-rise element consists of an air chamber,
a flexible diaphragm, and a carefully calibrated vent.

it is well known that air expands as It Is heated, and con-
tracts as It Is cooled. For normal daily fluctuations of tempera-
ture, the natural expansion and contractlons of the air In the
chamber is automatically compensated by the “breathing”
sction of the vent. However, when a fire occurs, alr tempera-
tures rise very rapidly and the air in the ¢hamber expands
taster than it can be vented. This creates a pressure which
distends the diaphragm and closes electrical contacts.

The rate-of-rise actlon is not related to any fixed temperature
tevel, but responds promptly when the rate exceeds 15°* pet
minute. When the heat Is removed, the air within the chamber
conlracts, relieving the pressure and restoring the electrical
contacts to a normally open circult position,

FIXED TEMPERATURE OF OPERATION

The flxed temperature element is entirely Independent of the
rato-of-rlso element and is the non-restorable type. In a slow
developing fire, the temperature may not incrosse rapidly
@hough to operate the rate-of-rise element. However, when the
flxed temperature element ls heated to its rated temperature,
its operatlon s as follows:

A lusible alloy, meited by the heal, releases a spting to close
the electrical contacts. A "tell-tale" hole appears In the detoc-
tor shell and indlcales the fired detector. The detector cannot
be reset alter operation and must be replaced.

Theso thermal detectors rospond only to heat, so they are
sultable for use in areas where normal condltlons would pro-
hibit the use of Pyr-A-Larm ionization detectors.

When cnnnocted to Pyr-A-Larm control equipment, the de-
tectors are fully compatible with Pyr-A<Larm lonization de-
tectors, {lame detectors, and manual stations. Electrically, any
number of thormal detectors can be used In a circuit, The
limit is only subjoct to the practical conslderations of Job con-
ditions and engineering judgement,

June, 1873
Suporsades Sheet dated 5/72

Fig 3 Heat detectors - fixed temperature and
combination rate-of-rise and fixed temperature
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Pyrotronics E16p ILPROTECTIVE SYSTEMS

PYR~A~-LARM°®

EARLY WARNING FIRE DETECTION AND ALARM SYSTEMS

gl

Engineer and Architect Specifications

Thermal
Plug - In Fire
Detectors

MODELS DTC-135P, DTC-200P

INTRODUCTION

The Pyr-A-Larm Plug-In Thermal Fire Detectors are of the rate
compensation/tixed temperature type and are designed for use
with the standard Pyr-A-Larm Detector base. Though the detec-
tor element is self-restoring. the detector locks in upon alarm,
therefore it must be reset at the control panel. The detector is
supplied in ratings of 135°F and 200°F. A lamp is located on the
base to visually indicate the initiation of an alarm.

MOUNTING DATA

R et
Al

(IR U
g GO
¢ OIHERS)

Pyrotronics

A Baker Industries Company

8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927

Underwriters’ Laboratories, Inc.. recommends the Thermal De-
tector be used to protect a maximum of 2,500 square teet. Job
conditions and engineering judgment, howaver, often diclate
closer spacing to provide faster detection, The Models DTC-135P
and OTC-200P are Underwniters’ Laboratories, ing., listed.

OETECTOR REMOVED FROM BASE

PRINCIPLE OF OPERATION
Basically the detector consists of an afuminum tubular shell con.

taining two curved oxpansion struts under compression litted
with a pair of normally open, opposed contact points which are in-

August, 1974

NEW ISSUE

Fig 4 Heat detectors - rate compensation
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Pyrotronics E-‘ 6p l[PROTECTWE SYSTEMS

PYR-A-LARNM°®

Early Warning Fire Detection and Alarm Systems

Engineer and Architect Specifications

INTRODUCTION

The Pyr-A-Larm Thermal Fire Dotectors are of the rate compen-
sation/fixed temperature type and are designed for use with
either standard Pyr-A-Larm systems or other commercially
available fire alarn: systems. In all models the detector elemant
is self-restoring after operation and are supplied in ratings ot
135°F and 200°F.

Underwriters’ Laboratories, Inc. recommends the Thermai De-
tector be used to protect a maximum of 2,500 square feet. Job
conditions and engineering judgment, howaver, often dictate
closer spacing to provide faster detection.

The Models DT-135CL and OT-200CL are used with Pyr-A-Larm
low voltage systems where i} i3 desirable 1o provide visual identi-
fication of an operated detector by means of an Internally
mounted incandescent lamp. These maudels lock in upon alsrm,
therefore they must be reset at the control panel.

The Models OT-135C and DT-200C are also used with Pyr-A-
Larm low voltage systems but are not filted with an indicator
tamp and do not lock in upon slarm.

MOUNTING DATA

STAKOARD 3" (1{CTNICAL B0

(SUPPLILD §Y QTHIRS)
\ ]
O
A

I —
MJI"
(7
rof
/1
e
NOTE = ADAPTER RING REQUIRED FOR 4”00

Pyrotronics

A Bakeor Indusiriea Company

8 Ridgedate Avenue, Cedar Knolis, New Jersey 07927

~_Thermal
Fire Detectors

MODELS DY-135CL. DT-200CL, DT-135C,
DT-200C, DT-135CS, DT-200CS

6131

The Models DT-135CS and DT200CS can be used with any tire
alarm circuit of any manufacture using open circuit direct short-
ing type units. These unils do not contain a series-connected re-
sistor or an indicator lamp and do not lock 1 upon alarm. Con-
tact ratings are 6-125 Vac, 5 amps; §-25 Vdc, t amp; 125 Vde,
0.5 amps.

The Models DT-135CL, OT-200CL., DT-135C, DT.200C, O1-
tSS%S and DY-200CS are Underwrilers' Laboratories. inc.
tisted.

Note: Explosion proof versions of these models are also avail
able, contact Pyrotronics’ System Application Department for
information.

PRINCIPLE OF OPERATION

Basically the detector conaists of an aluminum tubutar shell con-
talning two curved expansion struls under compression fitted
with a pair of normally open, opposed conlact points which are
insulated from the shell. The tubutar shell and the struts have a
difterent coefticient of expansion. When subjected 10 a rapid
heat rise the tubular shell expands and lengthens slightly At the
same time the interior struls lengthen but al a slower rate than
the shell. The rapid tengihening of the sheli allows the struts to
come together, theeeby closing the contact points and intiating
the atarm.

When subjected to a very slow heat rise the tubulnar shell and the
interior struts lengthen at approximalely the same rate At the de-
tectors’ set temparature point 135°F or 200 F. the interior struts
are fully extended, thereby closing the contact points and initiat-
tng the alarem.

These thermal doleciors, which are shock and corrosion resist-
ant, respond only to hoat, so they aro suilable for use n areas
whare normal conditions would prohibit the use of other Fyrs
A-Larm detectors.

When connacted 1o Pyr-A-Larm control equipment the Models
DT-135CL, DT-200CL, DT-135C and DT-200C detoctors are fully
compatible with Pyr-A-Larm 1onization detectors, tlame detec-
tors, and manual stations Electrically, any numbor af thormal de-
tectors can be used in a circuit Tho limit 18 only subject to \he
practical considerations of job conditions and engineering
judgment.

In addition to operating their own internal alarm indicating
lamps, the Modeis OT-135CL and DT-200CL can also operate
one remote indicating lamp whan dosired.

August, 1974
NEW ISSUE

Fig & Heat detectors - rate compensation
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Pyrotronics

PYR-A-LARM®

EARLY WARNING FIRE DETECTION AND ALARM SYSTEMS

Engineer and Architect Specifications

Models DT-135CPS, DT-200CPS
Surface Mounted

INTRODUCTION

The Pyr-A-Larm Plug-In Thermal Fire Detectors are of the rate
compensation/tived temperature typo and are designed lor use
with the standard Pyr-A-Larm Detector base Though the detec:
tor olement i3 sel-restonng. the detector locks in upon alarm,
therefora it must be resel at the control panel. The detector is sup-
plied inranngs of 135°F and 200°F Atamp 15 iocated on the base
1o visually indicate the inilialion of an alarm

Underwriters' Laboratories, Ing , recommends the Thermal Oe-
tector be used o pratect & maximum of 2.500 square feet. Job
congditions and engingenng judgment, howover. often diclate
closer spacing 10 provide taster datection The Models, DT-
135CPS, DT-200CPS, DY-135CPF ang DT-200CPF are Under-
writgrs' Laboratories, Ing., listed.

PRINCIPLE OF OPERATION

HBasically the detector consisis ol an aluminum tubular shell con.
taining two curved oxpansion struls under compression fitted
wilh a patr of normally open, opposed contact points which aren.
sulated frem the shell Yhe tubular shell and struts have a ditferent
coetficient of expansion When subjected to a rapid heat rise the

Thermal Catalog
Plug- in Fire Number
Detectors 132

MODELS DT-135CPS, DT-200CPS
DT-135CPF, DT-200CPF

Modaels DT+135-CPF. DT-200CPF
Flush Mounted

When subjected 10 a very slow heat sise the lubular ghell and the
tntertor steuts lengthen at approximately the same rate Al the de-
tectors’ sl temperature point 6! 135%F or 200°F, the intehor
struls are fully extended, theredy ciosing the contact points and
imitiating the alarm.

Seit-wiping
Contacls

{ubular shetl expands and lengthons slighlly Atthe same time the Oetecior Base Dslecior
interior struts lengthen but at 8 slower rate than the shell The
rapid lenglhenm?‘ot the shell atiows the siruts to come together,
thereby closing the contact points and inilialing the atarm DETECYOR REMOVED FROM BASE
Pyrotronics
A Baker Indusiries Company August, 1974

SVI3LSAS 3M13310&d{d9tﬁ s3moincfy

8 Ridgedale Avenus, Cedar Knolls, New Jersey 07927 NEW ISSUE

Fig 6 Heat detectors - rate compensation
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Pyrotronics

A~ AR ®

EAALY WARNING FIRE DETECTION AND ALARM SYSTEMS

Engineer and Architect Specifications

Madel DI1-2S
Surface Mounted

INTRODUCTION '

The Pyr-A-Larm Modols D1-2S and DI-2F tire detectors oper-
ate on a patenled ionization prin¢iple. Thay respond to the
first traces of fire In the form of visibla smoke or Invisible
products of combustion. Heal of flame is not required to actl-
vate the detector.

TECHNICAL DESCRIPTION

The detector containg two ianl2atlon chambers and a highly
sensitive  gemiconductor amplifigr-awliehing aircull. Qne
chamber deteeis the presence of gombyation praducts. The
socend chamber sorves as a referenca, 1o stabilize the de-
teclor's sengitivily for changes In gnvirenmenta! temperature,
humiditv and pressure. The delecior hag provision for meas.
sating its sensitivity {using 4 Modet SCU-B Sgaaltivity Tos
Sel) e welt as provisian for changing sansitivity
The Made! DI-25 is dosigred for surtace mounting while the
DI-2F is deaigned for flysh maunting. Both models have an
indicator iamp 1o indicate the alarm. A ramote indicalot tamp
may be connaecied when thg detlactot I8 congvated from view,
The detector operalos fram a 22 Vd¢ source. provided by
the Pyt-A-Larm contiol pangt The detector requlres 3 ve
small standby curtemt {less than 100 mictpampores), whic
permits the ute of a 2-wire detecior circull of 218 AWG
witg, theraby raducing syatam instatlation costs. The Model
0125 consists of o surtace mounting base assembly ond a
plug-in detector hoad The model DI-2F cot sists of a fHush
moynting bago assembly. plugin gatector head. decotator
ting and hyng ceiling mounting plate. Each bare inay he
attached 1o a standard 4 olactric) Hox when condult s
u80d or may b ysed withoul boa whan local buliding codes
patmit  Pyrottonics has avaltable limited-endrgy shiclded
cngle. withoul conduil for use where permittéd by logal
codes.
Tho detpcter shell and base aw fabreated of rugaed poly-
carbonate matgtial theredy elminating any ¢oreosion prob.
toma The unit in ot an al-white colar and attractively styled
10 be unablrysive Ang match mast intpaery The DL2F, fiush
mounting unit peattudos only 1 trot the geoiling surdace.

§ Pyrotronics

&

\ A Baker Ingustties Company
=imy B Ridgedale Avenue, Cedar Knolls, New Jersey 07927

lonization
Fire Detectors

MODELS DI-25 & DI-2F

Catalog

Number
6100

Model DI-2F
Flush Mounted

APPLICATION DATA

These detectors ate listed by Undarwritars’ Laboralories Inc.,
and aithough U.L. glves no spogitic spacing recommendation,
the test spacing of 30 ft. (900 sq. 1) may be used, it prac-
ficabte. byt only as a guide or slarting point in 3 detoctor
instatiation layoyt. The test firgs conducted by UL. were
based on only one sgt of conditions, namely. a 15 1, 9 In,
high smooth celling, no air movement. and no physicat
obstructions between the tire source and detector. It shoutd
be rpalized that these aro tairly ideat conditions for a sym.
metrical datector layout. For conditions other than the above,
It I3 mandatory thai engmemin%nludgmm be applisd regaras
ing dotector location and spacing.

Selt-Wipt
Contacts

DETECTOR REMOVED FROM BASE

August, 1970
NEW ISSUE

Fig 7 Smoke detectors - ionization
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Pyrcivonics E16p llmTECTIVE SYSTEMS

Pyr-A-Larmti’

Early Warning Fire Detection and Alarm Systems

Engineer and Architect Specitications

Moda! DI-2D0S
Surtace Mounted

INTRODUCTION

The Pyr-A-Larm Models DI-2DS and DI-2DF fire detectors,
with aulomatic delay, oporate on a patonted ioni2ation prin-
ciple. Thay respond to the tiest races of fwe in the form of
visiblo smoke or invisible products of combustion. Heat or
flame is notl raquired 1o activate the detector.

TECHNICAL DESCRIPTION

The datector contains two ionizalion chambars and a highly
sonsilive semiconduclor amphfierswitching cueuil.  Qne
chamber delects the presence of combyshien produgts. The
socond chamber serves as a relorenco. 1o stabilize thg de-
tector s sensitivity lor changes in gavitonmenial temperatyrg,
humidily and prassytg The detector has provision for mgas-
uring s sensilivity (using a Model SCU.8 Sensitivity Test
Set), as well as provision for ehanging sonsitivaty

Buill into the detector 13 a girguit IBat automatcally detays
opetation of the unit for a4 penad having a range ol 1519 30
seconds. This lteatufe 15 desigaed tor spegial apphications
wheta momgntaty but hasmiess praduets o eambusiion may
be present (As an gxample. this could bo o small office
with pergonngl expected o light pipes, cigars, o)

In additon, a luagtton gelactor swileh 13 prowvided to ehange
the detactor to a “no delay” operahing mede. | desved

The Model DI-2DS 8 designed tor surface mounting whilg
the O1-20F 15 designed for flush maunhng Both madals have
an indicaloe lamp lo tadieat the alarm A romople Indie Atoe
tamp may be connocted when the deteclar i eoncealpd tom
view. The delocior operales leam a 22 Vde soutee. provided
by tha Pr:.a-me contenl pane!l The deteclor roquires a
vory small slandby cuntent (lags than 100 micreamperesl.
whieh pormnifs the ueg of a J-wire dotoetor eucuit of #18
AWG wirg. thorgly reducing sysiém inslallalion costs. Tha
Model D1-2DS consials of 8 surface mounting base ageembly
and a plugn detogior hoad The meds) D13DF consists ot a
flush mpunhing base asspgmbly, plig-in deloelor head, doe:
oratar rng and hung eotling maunting plate Eseh hase may
bo attached 10 a 4" actagonal glectrcal hox whan eonduwil 18
used or may be used withour box when 1ogal ldhng codes
petmit Pyrolronics has availabie limied - enaray shietded
cal&lﬂ. withoul conduil 1or use where pernmitied by local
codes

Tha dotector shail and hase are fabaeated ol rugaed poly.
carhonate mateaal. theroby eliminaling any eorosion proo:
lgms. Tha unit is of an ott-while coloar and altractively siyled

Pyrotronics

A Bakor Indusiries Company

8 Ridgedale Avenue, Cedar Knolis, New Jersey 07927

lonization

Fire Detectors
Delayed Action
MODELS DI-2DS & DI-2DF

Catalog
Number
6101

Madel DI-20F
Flush Mounied

to be unobtrusive and mateh most nlgrors  The D1-2DF,
'Ius‘h mounting umt protrudes Oalyt'*,~ froms the ceihing
surface

APPLICATION DATA

These detectors are listed by Undanyriters’ Laboratones Inc .
and although U L. gives no specific spacing reeommendation
the 108} spacing of 39 1t (900 sq M} may be used. if prac.
licable. byt only as a gwdo or slatting point 1n 8 delotiar
inslallatien layout The test fires condueted by UL were
baged on only ong sof of condiors name:y a 15 #1 9 ia
high smapth ceiling na air movemenl and na physieal
abglryetions betwean the hre soyrco and dotectar |t shoylg
be tealizog that these are fairly 1deal eondiliens for 3 Sym-
molneat deloctor layaul For eanditions othor than the above
it is mandatory thal engineoriag ridgment be apphed regard:
ing detocler lacatian and spacing

Coanbarhy

Eyngnign
Boloch Lantghas oo
Detector

Seatitwty Adjyitmgat
Oelegior Base

OETYECTOR REMOVED FROM BASE

B
"""".’;-.!.3-~.rj

e =" | PN et e

FUNCTION SELECTOR SWITCH

October, 1974

Supotsedes shoat dated 1 72

Fig 8 Smoke detectors - fonization

-81-

dgl g saogoity

SYIIESAS 3123508 1




-

Honeywell lonization
Smoke Detector
MODEL NUMBER TC100A
General

The smoke detector is used with the
W939, W940A .or other UL listed com-
patible Fire Alarm Panels. It is designed
for flush or surface mounting used
with or without a 4 x 4 in. (102 x 102
nim) electrical box, as local ¢codes and
ordinances dictate, The TCI00A loni-
zation Smoke Detector is UL listed,
ULC listed, and Factory Mutual ap-
proved.

The detector circuitry is completely
solidstate with two jonizaton chan
bers, comparator/switching cireult,and
an easlly seen lightemitting diode
alarm Indicator, One of the lonization
chambers senses combustion products
and the other serves as a reference to
compensate for changes in tempera.

tuze, humidity, pressure and velacity,
The sensitivity is calibrated at the fac.
tory and fleld adjustment is normally

not required, For speclal applications a
thee-position sensitivity adjustment
switch is provided.

o e, s
Euciracas oorla ¢ of _DDITIF acalied
i " oy
GEILING LINE | 1 E T wounring
WITH 80X ' ' , CEILING ' I | BRACKEY
! jcenummx TILE ! \
1 J, e -
/ 4

2
%
i

a A :
{Ha) XA L
N — =
.

9
taon

baal 2222

FIG. 1, TC100A APPROXIMATE OIMENSIONS LN INCHES (MILLIMETERS)
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Fig 9 Smoke detectors - fonization
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{ PROTECTIVE SYSTEMS

H16P

Pyrotronics

Pyr-A-Larm’

Early Warning Fire Detection and Alarm Systems

Engineer and Architect Specitications

Photoelectric
Fire Detector

MODEL DPS-1

INTRODUCTION

The Pyt.A-Larm detector. Model DPS.1, oparates oa the phdto-
alactag prnciple ttresponds deacily 10 visible smoke cancentra:
uons of 1 2% pet oot 115 recommaden for use in ateas wherm itig

- 001 practieal 1o employ 1ne ioMzalion type deteclon due to kigh

amizent ¢oacentrations of combustion pradusts (in garages. fue
nace poms, manytaciunng areas having combushon poducing
equinsaant such as welding) 1n addition, it may be desuable o use
1he photoglectie etector i 3teas whete 1 malenal expected 10
bumn wauld produce very 4onse visible smoky

MOUNTING DATA

4 e 2 i
g 3125 g §
S
E, mn%nzar—u—....

[ 3

oot — "

Pyrotronics

A Baker Industews Company
=<+=d 8 Ridgedale Avenue, Cedar Knolls, Naw Jersey 07927

ENGINEERING DATA

The phatoeleciric detector employs the Tyndall pringiple.
A tight souree and a photocell are utranged in & labyrinth
chambier in such a manner thal no direct light and practically
no igliscied Hight can reach the photocell. Smoke paricles
entating the chambor 3ro lHuminatad and the scattered ligh
from such particles rach the pholgeell. Thig gengrates 8 vol-
tage whieh is amplitied by a transistor cirgull, sausing the
ignition of 8 cold cathode tube That initlates the atden, The
light soutca s a gas fliled tlash tude, especially duveloped
toe this putpose, which ganerates a high inteagily tight Hagh
every 2 to 3 seconds. in ordor (0 inltiate an alarm, at loast
two light flashes are AecSdsaly. €. A sticke concentration
must bo present in the abyrinth for at least 5 to 10 seeonds,
Alasrm acivation by ambient light {illimination, lightaing, wetd.
ing opetationy, elc.) or by short temporaty singke congontra.
tions aro theratore excludad.

Too detecior contang a photodlecine esl ang a Hash tube w a
labytinth chamber, o trahuisior ampliher, gate eicuds and a cold
cathoue tube. The curtent consumplion pat detecior is apploan
raptgly 50 racroamps: and it i, theakire, poreble to conneci uplo
§ deteatora per 20ne. The deloctne sehstivity i3 BADHOYSEd in per:
coat e 1008 of tight obscuration caused By smoky

Yhe deteztor conlaing 60 moving parts subjest 1o wear, Ser-
vige life of the ligh source excueds 10 years The detattor e
supenived o that allure of e light gausce ar the sensing am.
plifide will cause an alaum gignal. The dewstor 15 tabucaley
with co¢roNion resistam materialy,

Fetiruary, 1977

Sulivvides et dawd T 12

Fig 10 Smoke detectors photoelectric
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Pyrouonics E16p } PROTECTIVE SYSTEMS

PYR-A-LARM®

Early Warning Fire Detection and‘Alarm Systems

Engineer and Architect Specifications

Smoke Detector Catalog

Photoelectric Type Number
6110

MODEL DS-2

MODEL DS-2

INTRODUCTION

The Pyr-A-Larm hlodet 052 Smoke Qeteclor operates on
the photoelectne pangiple 1 respandy dirgCtly 10 visible
smoke cancgatauons of | 2% per tog! obscutation Wiy recom:
mended 101 use in 81333 where It 1S ROl prachcal Lo employ
he igRitation type detectots due 1o high ambient congenira-
ticns af combiuttion products in garages. furasce rooms,
manytacturing a20av having combuslion producing equipment
SUCh a3 wetding) 1n adadition it may be desirable (0 use the
protoglecirc détector tn aress whaie the matendl expecied
10 bura will produce visidle smoud

TECHNICAL DESCAIPTION

The Modsl 052 aperales 0n the light:scattaring Tyndall prin.
ciple An LED and & photo-Cell Cte atranged in 8 labyriath g0
that light can oaly tall ania an opto-elecirical transducet wnen
sCattered by smoke particles \When g procet threthold is ex-
cerded. 2 voltage 18 generiled which is amplified Dy & tran-

-S4t girguil, Inilialing the slasea Upon opetalion the detegtoc

“1gehgin” When (he smoke padiches have Claared from (he
detectot it can D tesal from tha Conttol pang)

The dogel 1152 which is < igned for surface mounting ohty,
consiars 0f 3 Mountiag bese aSsAMDIY And a plug:in delesi
head and is fiti K with an indicator Iamp 10 ingicate th sluim
A ramol@ Indicator lamp may b connacted when the dotécior
ig cohceatad trom view.

The getaclar opetates Hom 3 22 VAE soulce. provided by the
PytALatm conlrol pamel The deteclor requires & vory
sthad Slandby Cuftent {loss than 150 micioampetes). which
patenity (ha uie of 8 Jwite deteciie cirguil 6f 918 AWE wite,
thatehy teguding sysiem intlallation costs Pyrolroniks Hag
linngg-gnetgy shieided cable svailable 10+ use whade condult
18 491 requited Dy tocal codes

The datedior shell and Base sto taDricated Of tugQed poly-
cotbonite matensl, therely eliminating any cortosion prob
temy The unil 13 gitwhite 1 ¢olot snd attractively styled o
be unoblrusive and Match inout inlediors

phnin)

Pyrotronics

A Qaver Industosy Gompany

8 Pidgedale Avenue, Cedar Knolls. New Jarsey 07927

APPLICATION DATA

No mare than twenty {20) Mode! DS-2 detecton are to 0o used
on any detecting girguit

iagiattatign of phelgeleetne datectors shou'd anly be Mmade
atter a careltul evatuation Bas been made as iu (he shape of ihe
hajarg. s goalents. it movements. and the togatian ¢f g
coaditicaing inlels and eahsust guticts Smoke patticies teny
19 steality 3¢ dittarent Ipvels fear the Seling. DARET On AWML
oot omperatures. ¢oiling eontiguralion and 4ny aie movemant
It iy reco d tharefore. thal tasts Do mide e8ad resgdings
taken befor inslailation o 3dsute opgtimum placemant of the

DETECTOR REMOVED FROM BASE

February, 1978
NEW I55UE

Fig 11 Smoke detectors - photoelactric
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Honeywell

General

The TC803A Photoeleciric Smoke
Detector is used with ALPHA/DELTA
1000, W939, Wud0, or other UL listed
compaiible fire alarm control unus. It
is Jdesigned fur surface mounung. The
TCBO3A mounts vn a d-incle square vr
vetagonal electrical box (supplied b+
others) as lue! vodes and ordinance.
dictar,

The TCBO3A is Ul listed as an
autematic smoke and fise “otector for
open ared protection. The detectar
will atarm when smoke in ity chamber
reaches the fixed senshiivity setting of
1.8 percent (typical). A tnigue rate
compensation circuit {ncreases detectar
sensitivity upon a rapld buildup of
smake. One model of the detector alw
containg a thermostat thay will alanin
when the temperature, at the deteetar,

reaches 133 F (37 C) A relay within
each deteetor will epergiee us the eault
of either alarm and ity contacty ¢an Be

Photoelectric
Smoke Detector

MODEL NUMBER TCBJ3A

used to activate alarm  indicating
dovices direcdy of Uwougl auxiliasy
equipment.

Features

¢ - Rate.comspensated Rxed sensitivity
calibration,

o Red light emitting dinde (LED)
light soutce with 40 year rated life.

o Red LED slares indicator Iamp.

o Detection chambet i enposed for
aprimum smoke entsy capabilizy,

o Lang tenn stabiliy, low current

consumption, and RF and transicat

protection,

<o One wt of SPST NO. dlaem con
tacte,
+ Two U of sectivory SPDT alamn
contats.
o Butltan functional test eapabality,
o Ul tisad,

MODELS
YCROIATO08  Phwtostecuic  Swighe
Ontettor. :

TCAOIATON  Photoetectic  Staske
Gatector ith 135 F (57 C) haet detes:
Wi,

POWEN REQUINEMENTS
17:29.v UC (2év OC nousingl),

STARTUP CURRENY
0015 wig or appioniinglely two
minutil

NORMAL CURNENT
0505 axg 8 11 F (25 C).

ALARM CURRENT-
Q.035 emp,

ACCEISOAY CIRCUITY
2 oitp & 30v O aad 05 s 31 1257
AL,

DETECTON COVERAULE
Marimum (ecoriundsd GHICTO! Cov
e 15 500 54 11 (3.6 wd) vader idesl

condifinnd 119 tout wan, to0i My,
S0TR Coilind, WG B SeewsaaRl), Ty
Lovetage st ba teducid whan apiind
i todiw with Kyt teiliags o Npge i
mowighly, See TTEVIE Applicstion
aagal o NFPA 210 tor details o
Linoke drtactor SLcempat, ’

YHERMAL BACKUP
15F 576

LAMS LIFE
Light emitting diods taied a1 40 yoais.

Fig 12 Smoke detectors - photoelectric
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PYR-A-LARM°®

- Early Warning Fire Detection and Alarm Systems

Engineer and Architect Specilications

v
INTRODUCTION

The PyeA-Laem Madels DFAS and OF OF hiame aotectoss
sdupond duecily [ tRe presence af hame They tonse g
Wiegrea radighen egigahag G hqmen «RIER Mmysl be
MIgyrate l}ugh@hﬁg gt the himet ged Musl B8 suitased tar
al r@aat § 3e00ngn 9f 20 $9UHNAY |2epeading A dolrelar ot
tegr TR getgstor 15 tRrelate Aot seSpaftny 19 £oRstant
wilearog sadiation 91 19 BRo Ighphig pRengmeng

Teo Badse eloftor 18 \RIGRESA o PIOEAY Ra2IMIS Whaty RS
ARNH1EANY REgS Wi SN0 QuCaly WilH LIS B4 AD IRGE e

© pRaetAy Sladel SHEMR GALA 1§ AMERl Hilantafedys

LY !‘»:*1—;& ¢ eBu 8BS mﬁs w89 gakes ‘w&e & 5 B4

£ B PRIt
XagR fes f!—e.-.s QG tottss
cra

ted By e ,@mga:.ya g8l

Yes f:qw RelTisr & BOSE Swilod Nt Wtenl Gdueberl gt

BAGEEES SR IBA 3G 134 I 9N Hngh gevgy

TECHNICAL BESCRIPYION

Fro aslectyt somusls 51 3 lead Suiptnde PRONGS el (o7
70 3200 Bt an rHand K iet eny Fe scapamge K¢ a3 Rade
a ‘1’@»‘158}2 3 GeFodakold By g Lol angd athptod By 2 tigi
| 3 Esgl. Fiogtatdt Giicud Thg integtalgt vutsutveit:
S gk o Mg gigith wit 3 witaigd dmahiied bo; that

: ql G uB.. *a!.:olm dolociad

a9 3eiot ot i@ tatos § out BONT.o Darleh fg) seimies
atp (OSEHMIDGFE. o e Somgatinty sotk: ‘ﬂd; and o deiay
sethigs

T ot I8 RE g Pesrghod son &utiaen Howhding akic xhe
DF ¥ wx Jopgred 104 Fusgh fpuitlig (Folh deoide
Rt 3ot Izﬂ-\p o i gte Bho At R oo S 1 q!‘o‘f tixzﬁ;\
#ig) e cordidgiod mien Mg & 554 1 £ oG Mo wdow
the dotesat am;sr‘aie\ Mo 3 S WS dBgity o avdod ty the
Pyt helamt ool Bahgt The delettot 4 St 3 vaty e
SfamP) $yteohd vioss AR PP Aucidaticidsy whgR et
o use GF 5 & wte eToTiol cigwd K ¥ ANG wte Lhototy
QUL Syshgen istatabon tusls The RBade: UH 2§ pon:

| Pyrotronics

A Uargt 1hgustives (ovpaky

8 Ridgedaie Avetiue. Codar Knolis. New Joisey 07927

Flame Detectors
Infrared Type

MODELS OF-1S & DF-1F

%314 0f 4 SufldEe fbeysbalg Pase a8sembly gng @ fugnd de:
eetoe read The Moaes DF -IF egsingty gF o fush mayatiag
Bage 4syembly Plugn gelegisr mead dewdsalgd ang asg
Rutg geding Moyntag ate Eaeh age may Be aM4ghed to
@ stanggtd & elicdicgt Bos aHes ca0dumit g ultd 6f iy e
yed wilBGy! Boa wos8 futal batdig Codey pormid Byrs:
Woniry Bas aug dble Leulederetgy deeided cabie ket il
wiiory B4yl g “ust fejy.ted By 194aN LOAEE

Trio metecipt sRgr 4% Base ate labhfaled g reg§de poly:

€ atPietiale iﬁq‘yha' Hetolby SwBRateig :\h; eEAESOn PIRY

o s f’\\g um & of 3% Bt m'?q s ang atttacbady ¥yled
1 Ing BF . ruen
VMG 0 eiteng Sutlole

m..m-fzg ub - ,mq.

APPLICAYION OA'fA

< 14 ¥y © (ﬂ whi 3RISE 92
coutgs B § SETaNG sethgE YAEuNd be used !aﬁcwsé'

Contsche

Jaauaty, 1874
REW BSUE

F1g 13 Flame detectors - infrared
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Byvolronics m16p }PROTF.CTIVE SYSTEMS

Pyr-A-Larm’

£arly Warning Fire Detection and Alarm Systems

Engineer and Architect Speciticatiors

Flame
Detectors

MODELS DFS-3, DFS-10, DFS-30

. Bostriphion - The Py-A-Lam flame dotecton respaid
dinatly o 10 pronianca of lame, Yhey Sunsd the abrs.
s sadiaban pengaating e Bames whish must be
medeigiod ftipheiing of the Hemd) and must be sus.

Ctamad o ot i35 21 9 20 soconds (depending uu

getediae wiseiudl, Resgunse 1o conglam infeared raduy-

Tag

- whaty the gnhgigated fires with develop Duiekiy with lille

o 0 ingipent gr gmoidostag slages, whed sgaition i
alngs! isglgntanaous (g fammable liquids, combus.
thle gds09, loose colloa fivre, alg ), The liame daterior
i nol rcommonded tor pratection agatasl ingipient

SOUNTING DATA

Ay Pyrotronics

A Baret thdoafinte Taiodhy

8 Ridgodale Avenue. Cedat Knolls. New Jevsiy ors2y

s smoldering stage firgs. This is batter protected by
the lonization detector. The Mode! DFS datectors are
Faclery Makiat approved.

The flume detecior is best suited tor direct equipment
or pragess protection and for use on high celtings. it
should be used tn combination with ixvization detesinrs,

For dotailed information refor 1o Mmanudl on “Anplice-
tion Data, Flame Bedpetors” {form 8-1588), -

Principles of Opsration—The deleclor consials of a
silicor sotar goll {photo-electrie) locatad behing a gon.
vér lafrareg tilter lens, 1o deapanse 1o o Hama, a voliage
in generatod Ly the egil and awmpltiod by a 5 siage
veansistor nplifiatraahficeantegrator girguit The ia.
fegeator aulput vitlidge 16 used 1o activale 3 ¢oli cathode
ubs whish toghs o the alarm in 3 sunilar manner 1o
that ot the ionizalion dategtor.

In conitast 1) R longthat dalétlor fhe tame ga.
1gciar @raws a weatt aseging Suttgdl (49 KEgicsme
pargs) dnd il 3 Manityie o 5 Hame doledivrs mMdy b
uséd pot zone.

The dylectar operates i Qonjunctivn wilh the gigns.
atd 6edn Alatm ingigatae, logatad in the detetlor Basy.

- Rhay b instatied in 3 glandand IsRization delavitr base

07 i & Pyi-ALatin cacossed cailing Kty

 DETECYOR MOUNTING HEIGHY<A%kon ueas tae ardn

(Hetogting, The 1atwing gonea! roles astly The aph.

st ceiling kiught i SBEY foul ThG delctot may be

wsed ob ceiliigs a8 Nigh ax §5 feal

A Igw géiting hoithis e 30 & 10 $8C0R8 delaginta
thauld be yerd 10 MintIs the BosPi iy S vitanted
alatms. On high gednigs e 10 or 3 sesany dotecting

 shoult Be nEad 10 inetadie Jelotiot RERTNIRY.

Yoo dolsstae gongilivity is shvetesly propatlipnal 1o
Ihe tquate of the Lklikde e~ ihe ftg Loutls There.
s, toulting he Sislants feduifed a tour times largos
fud 101 Selagtion.

May. 1973

Cviersided Sh e

Fig 14 Flame detectors - tnfrared
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DET
—_TRONICS

DESCRIPTION OF OPERATION

Automatic Optisal Integrity - AOF : is an extension of the
optical integrity concept pionedred and perfected by
Detector Electronics. AOf places important new capabilities
at tha disposal of the fire protection professional, and
makes possible @ higher degree of security for applications
whare fire hasard is an unavoidable risk in production
Processes, S

AG{ is an important step forward in ultraviolet fire pro-
_ tection, - Developed and manutactured by Detector Elac-
_tronics, it givas ‘compléte assurancd tiat the entire fir .
detection system s fully operational and ready to respond
© 10 tire or uxplosion, ) .

Automatic Optical integrity mgans that the detector’s

“optical surfaces as well as the associated eluctricat gircuitry -

are contiaysusly checkad by a lagic systam in the R73028
Contegtlee, 1t mohes ceriain tha uiteaviolet semnag systora
b unimpaired and unabscured and that all sensing antd
alarm ercuits are oparational,

An tnpartaat considafation with any ultraviolat fire Sotec:
tor g that & gradual buildup of contaminants - oil, gasoling,
petre-chomicals, grime, salt, = aft the long surlace
wili ghsorb ultraviolet radigtion,  When the buddup is
basvy @nGugh, the detector i§ bling, - '

Thy systern ennists of ono or mora CT08008's tup to aght
Oetoctors) st the R73028 Controtier,

Tho conTrollet 3 1 nitular foem g conusts ot slectraney

15 proces the asteciae aogl Blus vt Satching tolgys
Wheri anw o the dotecting units “seed” an dmount et
ulttaviolol 2achation grogter than (He Sonashvedy 1R, Qe
gy o eiet Fed maistsly I e ylitavolel lovel
e ghove the wasdivdy withay, 4 soremd tdlay Hoies
abior 3 pro-detstined [hioly adjustabio) trug dolay, Shguld
@ sysiten ealunchon davelof, ¢ ault falay, which 1% pget
ol tho sugefvised citdudty, dutisatcally  suvhedtes d
gkl

The CIOSOBIRTION combiglinn provetes the fate
SlEntates tenpons  to Hlatom ay other  Det Thaficy
apels and leatutes ibe follgwing vapdrant advences
AL 1t Detector Exmtrond’ tHaseingy

162 its potenisd Oprich) Intugty systoma

Y Pey Numd 3932188
Ootaiter Eldstioniss Cotpmiution

SPECIFICATION DATA

C7050B, R7302B Combination
Uitraviolet Fire Detection System

ADj System Culud‘s standgrd CTOBGR Datector pius the Det-Yronics
18 inch instrumant Rack Controller squippsd with Digits) Display
for faull dentitication,

= ganal gisiay lutated o0 the frant ol the BI04
Controller gpaciheally sduntcbos by cade Ausdwe, Dawly
carchtions - thyt may develop n the (20508 !mm@rh
ke Cantratler wsiit, 0 any Dluts AR LY wiigy  SBuuly
¢ taalt actwut, § mpnitanny rolay wath femate s gbos
cabighibly tegiters that fact, any sumullgbegusly the oxacl

Codre e e 1aor 3 w9 T diite) dapldy 1

the fault velves 4 feduchion ant e sohabwly ot gty
getovtat toe day redibf, the dinplay wall dlsg wivhtity &hidy

“Hetector of Satects ate ivolved.

= Shggld g8y Acterint o uddely Bhdsg, a., fat o a4 lo,
dus 10 e toplute O g o how, the A svatees vl
dgnabally raduie 3 fanft sgral St the R7ZH0JE
Contrillor, The Ao} tosl smitvine (@emy fess 1ha® onte
Seihd pet dgtoctor

w(egiugl zontartutiglogh of iy CPGIB Ugtocto s pptugl
attiew wall dutieratically ptoduce a taall wingi &) the
RI3028 Conttalief, Ity botate the detectolty ate teficotod
apable ol tespotge to htg,

" 9310041

Fig 15 Flame detectors - ultraviolet
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DET

SPECIFICATION DATA

TRONICS Ultraviolet Fire Detection *

SYSTEM DESCRIPTION

The Detevtor Electrom. s ultraviolet fire detector system
has taken an important step forward m the dependability
and rehiatubty of the total systerm by the addition of the
i feature - optical integnty.  Developed and manutac-
tured by Detector Clectromics 11 gives assurance that the
entire tire detection system s fully operational and ready
to respond to hire or explosion,  See Figure 1.

With any ultraviolet Bire detector, d baildup of cottagminants
such a8 0il, gasoline, petro hqnuals, an the detector

. owandowe absGris uttrgvidlet radiation, Belore of” a fre

quent chect with o portable altrawiolet “Hlashhight™ 10
sunudate o fire wis nucessary 1o check the detedior aed the

Scontratlee 1t rm(|»|rb(l WO persais e wnnguct the tust -

o al the detector ang tia other At the cantrolier

The Deivcor Elaotrames "OF systmm s g simble test

methad gt can be perfonmed by ore person at the
Lontegler as ahen as segurstd of desred,  The uge of the
“Hashhght™ then s only tesded 10 chedk saaifnoty levely
and the peations of the dota jars pangdically,

Tho “0f " tystom uses g special vitraviolet st larap e
thy dptectae houysiag, hut apluatly Solate)  frows the
ulttaviolnt i, Plaang the controdles i bypass locks
ant thu gl nisegts Tau hing the 08 pushbulton on
the s grteation turns 06 the st g i the dotectae ham:ng
Lilttgwolol rachigben from the st lgmp govs thraugh the

v te wendew 16 the bovelasd fiag ane kack (hrough the

winattioy 10 the ulitaviolot sensor  Seu Fgure 2

£ c 4
&;t i yv tEhLde
k4 - .

paait
2&6@3

aver

fuwie P=Culawiy Vaw of CHESGE Owtects.

Lxghty 6it the conitolior sl de tho Gutbul tolays tesbuatial
ol Wil thgavt TRt The ssatkdtos & clegh abd Wio UW Senest
6 Beotatiifgl  Lack o teepionite il glod R3E o ef
iy 8 toducad duo {0 obitamehghan ot the watdar,
Of ofex b 2ol prablsing  Thig o the oiifical infegt Iy
ulitanolot hto Hotoc Lai syitos

Dotocter Elctibnics Coiparatsa
ey 8 Ustecint Bleciismgy’ Hallsman Lot st palentedd
Optual Integhiy wales US Pai No 1952190

System - Featuring

Optical Integrity

Usihg C7050B Detector, and
R7300B or R7301B Controller

Y

Frute 1-Detgetor Elgetranias Ultravoler Fire Deteeticn System
T with “gje.

The " dutestar hay an explosies-praot eviindreal hous:
e ol mckebolated hrsus, Jtainless steel (303 or 318) o
anod-fed Eoppec fiep alutungm. 1T reSisty  $Roedk et
wibfghan. 1y gigy b maufied duidonss B difeel fun
wduse e doteetor 18 HOt sun SeERhive, QF anyedivny
wisloorg, ey 10 high ntsntdy LgATING GFEAS. 11 19 gvinlabls
with saavel pracket vath g 260 dugtey dwiop admisiment gf
St aptiongl g HEaNRcET e intag LoA the quart? wandow
pacdl T lpaking ARG Mgy, ketlles, cubveyory ang
atber AgLoebd 4y

The O} dotectar aees wiath edber the RIO0B o
RN Y Conteptier The BRI3008 Controtlor s g sutbdoo
GUAE utht B efir lgsare BSide Labiiety 0fF cubalgs The
A2.018 Conttolier v @ slon taud gyl utug that bis any
standatd 10 b aagTieoent rgin eiclasate 11 o gygddhls
Wl wahous eblgna, siiclyding Jog b ominnag talaye ditd
autttatn & €010 € Jhatgoover  Erthet cantrgiioe hgadies
b 1 eaghil Jotectorn

SPECIFICATIONS

SPECTRAL SENSITIVITY RANGE - .

et Tronics of uliravioter tire detector aponds 1o radiation
in the rangs of 1BS0 to 2450 Angsvroms. Uetectors ate not
swhitive fo direct ot reflected-sunlight 6f normal artiheial
tight.

SENSITIVITY =

Controller seisitivity is field adjustable for 25, 60, 75 and
100 counts pet secoml response, mvesning that B retervoce
tlame (consisting of 3 gatoline fire gewtated from o o
suare toat sirface) can e detectel 3t distAnces rafging
trom 15 feet to greater than 45 teet,

an $01002.04

Fig 16 Flame detectors - ultraviclet
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Number

6140

Unitized Flame
Detector/ Controller
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{ PROTECTIVE SYSTEMS

T

316D

Pyrovonics

{INTRODUCTION

The Pyt-A-Larm Uliraviole! Type. Unitited Flame Detediot angd
Controller, Series U-7600 13 8 complete detection yny, ingor-
porating all electronis ang switching companants in 8 single
CAMPACT ancloture, tagether wilh 3 Nighly sansiiivy. reltable
fame detecior

To ingtease application fiewidiliy, tng Series U-7600 Detector
Conteoligs can aiso be uied with iha Model C-7050 detecior
SeFvity 48 4 temote sensot

APPLICAYIONS

Hazsrdous Area Flash Fires c«nrmoo Sistiom

Gaseous Fushs Melal Powders
Tolusne Siorage Fiamwmable Liquige
Gasoline Loading Terminals Oft Shore Ol Mattorme
Pumping Stations Munitions Produciion

Sisgn the unq iy OGERZITIVE T0 SO CBUIMTIOA Bt CRNNDT be

Betudlen by npreasl amfigial bghting, it § Waal tor eithes
NGOt Ot BUIAOUE APPLEAUTNS A4S Wil CONitIoNY,

TECHNICAL DESCRIPTION

The detector iy essentiatly a Geiger-Muglier gas type cathode
tube that is designed to detect Hame.radigted rays in the
extremo low {utiraviclet) end of the raglation spacitum, oub
sige the range of human vision and al » witvelength 1880 to
2450 Angatroms {10.000 Angstroms & equal 1o § mugron o
00 millimpters)

Ragiation 1s Aot enitied CoRtinuDUSly bul in amall Bundles
caliag protoas Whan & pholod Ol utiraviotet ragiation is seeh
Dy the dtectnr tube CaINOGE. elactidns dte Stawnto iheanode.
COVNIAG & sor:Al How Ol Curtenl whiGh BETUBtBS NG JIALMSIFCUIL

The unilded GHECI! CaA DE IHOugh of 88 & hikmally pen
Swileh That is momentarily CLOSES when ulliBviONH ragiatign
with & wiveigagin of 1850 10 2430 Angatioms enlers Ing vitw:

© g witdow Of Ihe GHECTot Wilh he closing of the Cucuil, Ihe

GRlBElot goos thio alatm condition Response iy exteamaly
tast, typieally less than 35 mutiseConds f1om an intenie ultta.
ciotel souttd A LEQ iy visible Ihtough th viewing wiadow
indicaling GEINCIo BCTURYON THE UAIT CONERINS Wi iddes end:

fefe]8: ; FR—

SWILEAS JAILITLOHS b

SUCR 38 wind. 3in, and sncw will Aot afiect opetation Opet. €61 11ay BOTONS. OOR HEEPDOGENG iHSTANTANEOULTY S0d B 385
sliog temperatue (ange s fom S0°F o «188°F 1-40°C 1o g 1NN is Hekd adjusabie tiom O to 30 SACONMA Toe Selkyed
*10°C1 e U-7600 Sevied is particulaity wel suited (ot o #hon Reldy conticty are Fotm C. 10 amps. teditie Tho
plicationy wheew Db 1 €apionion ploot ersionutes ae te: GelectiiconTiolet iy SvailiDi ih & Nems 4 ehciosuty. Clasay
duited for Contial and switshing citsuits Civigion 1 Groups A B. . D_Ciass 11, Division 1, Groups €.
The OMettor Should hot be uted in ihe viginity of gasmma and O 1t is SVILaDI in AChal BIated brass. S1ai0iess Slowl Gt
t3datih Of X:tByE Of whitte B1¢ wiiding is petiotied Spagiat COpORt:1tee Sluminuin. nd 8 BHachEl/ Swivt) rounied Fof ease
Tehhiguas Must bie T0H0wED when LoCATifg ditesioes 10 1e: al insTaation Ywds conduil SALES ate Aiiladla. ¥y NPS o
et 1hise sources O (adislioh ot the delectors cune ol 2 inen pplonal ,
vidion (80° sphetica)

Pyrotronics

A Biewt ingustigs Company February, 1877

8 Ridgedale Avenue, Cedar Knolis, New Jetsay 07927 NEW SS5UE

Fig 17 Flame detectors - ultraviolet
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PYR-A-LARNM®

Early Warning Fire Detection and Alarm Systems

Engineer and Architect Specifications

Saries C-7037

INTRODUCTION

The Pyr-A-Larm Flame Detectors. Uliravialet Type Senias C-
7037 and C-7050 are intended for yse with a controller as-
semdly 10 form a completo fire detecuon sysiem These
syslems. each Incorposaling one Ot more deleciors (8
manmun). providi excellent protection tor high risk harards
whete Ihete (5 3 Aeed 10 RyAly relable and inglanianeous
tesponse 10 faee

Sengs C-7037 detacion are tor yse with R-7300 and R-730t
Controiters Sedies C-7050 minidlure detectoss are tor use los
R-T300 N.7301. ang A-7302 Coatealiots

APPLICATIONS
Hosardous Aren Flash Fires Comprissor Sations
‘Gam st Fusts Melsl Powders
Tolusne Siotape Flammabie Liguide
MMW - O Shate OH Mattorme
Pumping Slsions Munitions Production

Since 10 unils Bt INSEABILVE 1O SOWS HIUIRTLDN AOG EAARDT DO
Stated By narmal artihicidl ighting. thay are 162ul for eilhue
MU O OO0 BDOLEBNVAS ABveise weather conditions.
Suth B win) fAin. Bng §nOw Wil A0} athect opetanion
Cpacating lempaciiute ringe s Hom S0 F to = 170°F |49 C
0 1¥5C) The geecion ate paicutiily well suiléd tof a6
PiEENONS whwty Uivition | eaplosion (0! easlosures ate
aguied
The oetetiot Ehoutd aul B uied ih Ihe vidaity of gamma
TN Of Kethys GF wh@ ate weithing is pitiotrvel) Spacal
gl B2 Totiowed when Lotating deteclon 1o
At Thase soutces ol tadiatich from the Setetiors cone of
Aush (B0° sphesican

TECHNCAL ODESCAIPTION
The SRMGIof id exdaatiatly o Guraget-Muiliet Jas Type Cathude

- Wb Ul i W W Getect Hamesoited tiy$ ih the

Pyrotronics

A Bavet (duithes Company
8 Ridgedale Avenus, Coda! Knous New Jersey 07927

Flanie Detectors
Ultraviclet Type

SERIES C-7037, C-7050

s

&
b

Serles C-7050 w/Swivel Mount

extreme low (uliraviolel) end of the radiation spectrum, gut:
side the tange of human vision and at a wavelengih of trom
1850 to 2430 Angstroms (10.000 Angstroms is equal to 1
migran gr 00t millimaters).

Radiatian 1§ nol emitisd continyousty but in small bundies
catled pholens. When a photan of ullraviolel ragdiaiion is seen
by the detecior tude catngde. @1gctions aredrawn 101he anode.
causing 8 s5:ail How of gurrent which agiuates the contoliat
slarm grreuit

Response i eattemely fast. typicatly less than 25 milliseconds
tram an intense ulteaviolel source.

The C.7037 detactos is supplied 1n wn gluminym NouRtg which
is rated Clase 1, Division t Geaup D. Clasy Ut Division 1, Groups
E. F.and Q. The C-705 minatute detecior nas Clazs ). Div-

sion 1, Geoups A, B. €. ana D and Ciass 1, Divsion 1. Groups

E. F. 500 O ratings

OPYICAL INTEONITY (For Saties C-TOBO davectors only)
Ogneat inggeily gives complete asturance INaT e enlirg tirg
detertion system is fully opetatichal and aady 1o respond 10
fite or eaplogioh MOSEimpoHBal, il erng Tl v datscion
Oplieal sutfaces ate ciaan And thal Ihe RSS0CIBLN ghictndal
Sircuilty E8H bR COMPtaty ChRS, minudily 0¢ Buidmitn
Cilly. et fom B femole Of 1A WL S1AL0H. b trom &
Sytiesn conlrgfie 11 310 ARES CHtA TRhaT The Ulitivioi
$eAdifg Syslem i uainsied dndd UABE BN sanginy 40 alatn
Citguils ale Gputatiphs!

- AR iMDORART CONBIBELALON wilh Bhy UithavioR lite dEecIO

i 1hal & Qladul!l Duidud OF conlamingnts (o, gasoling.

PHEIT-CMMICAt, griife. 5all] 6 Thit a3 Sutate will sboIb

uittraolel tadialivh Whot 1he buildu is heavy ehoulh. P
GEticior i3 BlAd. ewn though vitlusily unditeltable 10 e
huihan ey

February, 1977

REW (5508

Catalog
Number

6141

dglﬂ cmennity

]

SYILSAS JALIREOHL B

Fig 18 Flame detectors - ultraviolet
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Detector Heads

The Model 564 and 567 Edison U/V
Detector Heads consist of a plug-in solid
state module mounted in a housing as-
sembly. The housing contains a quartz
window which passes U/V radiation to
the sensor, The sensor has a spectral re-
sponse of 1900 to 2600 Angstrom units.
Model 564 has a watertight and dust-
tight housing (NEMA Class 4, Ut Indoor/
Outdoor). Model 567 is rated explosion-
praof (NFPA and Class I, Division 1,
Group D) and dust ignition proof (NFPA
Class ), Division §, Groups E, F & G) —
as well as watertight ‘and dust tight
{NEMA 4 and UL Indoor/ Qutdoon).

The plug-in module contains the U/V
detector, the source, power and signal
transformers and a printed circuit board
on which are mounted a solid state sig-
nal amplifier and associated circuitry,
The plug-in receptacle in the housing
base is provided with four screw ter-
minals for wiring to the contral unit,

Swivel mount, part number 439063,
may be used to rotate the alignment of
the viewing axis.

How to order
Determine the aumber and type of
detector heads — Medel 564 ar Model
567 — required to pratect the area, Plan
your instaliatien using a sufficient num.
ber af heads so placed that ne point wit)
. extend beyand the viewiny fiold ner be-
yond the distance caleulated for the
ilame source. Reler te Figure 1,

Part number ¢oding shown below
eomniptoly identifies the detectoe
heads.

4~9 0011 .
L—Mm‘tmﬂmm
Approvals thown on
sameplate (See Yable 1)
Na Signiticance
Modet Number
00013
l L Mamitacturer Sustes
Appravals showa oh
nhmeplite (See Table ¥)
No Signilicance
 ——— LT T
L Tame —
) h Dash
[ Appravaly Shomm - Neé.
(L] o ]
M UL N

*Oetretor headh with this native plate
ate intended Tot use with Conteel Units
part aufabets B13.000X1, 011X,
AONKY Al O3IXT anly and will not
be (uptlivd with systoms using othor
Control Units. :

SPECIFICATIONS
Service Ratings:
Maodel 564: ... ..... NEMA 4 — Watertight and Dust-tight
UL — Indoor/Outdoor
Model 567: ........ NEMA 4 — Watertight and Dust-tight

UL, NFPA — Class |, Division |,

Group D — Explosion-proof; Class i,
Division |, Groups E, F, G — Dust-
ignition proof

UL — Indoor/Outdoor

Spectral Response: ... 1900 to 2600 Angstrom units

Viewing Field:
Model564: ........ 90°
Model 567; ... ..... 80°
Amblent Temperature . - 40° 10 165°F (- 40° t0 74°C)
Weights: Model 564 Model 567
installed: . ......... 41bs. 6 ths,
Shipping: ......... 5 Ibs, 7 ths.
Medel 584 Model 587

TOP VIEW

* WA W s -
£ MRS (@ S0 ;3‘5:%:

of -
SIDE VIEW SIDE VIEW

Fig 19 Flame detectors - ultraviolet (McGraw-Edison Co.)
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Portable Test Unit
FLAME DETEC‘BSNFFRIETSEN%C\%\;EWING ANGLE Although Edison U/V fire detectors
S 564 AND 567 have internal test sources and self check-
MODEL ing circuits, testing with the P.T.U. fur-
. ther enhances system reliability by

checking the detector keads externally.

The P.T.U. Part No. 43808 is an exter-
nal test source for all Edison U/V Fire
Detectors. This device is portable, bat-
tery operated and designed for use in
hazardous locations, Class 1, Division 1,
Croups B, C, D, Class Ii, Division !,
Groups E, F, G. The P.T.U. will activate
Edison U/V fire detectors at distances
up to 30 feet. The energy soutce for the
P.T.U. is eight (8) size “D” 1.5 volt bat-
terles.

Swivel Mount
Swivel Mount, Part No. 43903, mates
\\;:th the base of the Models 564 and 567
. Edison U/V Detector Heads and permits
OETECTION DISTANCE FOR ONE SECONQ AVERAGE AESPONSE TiME canvenlent rotatian ef the alignment of
the viewing axis. The axis may be rotated
thry an included angle of 70° and locked

w W w in ()'OCQ after §|8hﬂﬂg.
. FROMNE, DIFFUSION FLAME
1WHION, 021 ORIFICE 40 INCHES 39 INCHES
3* G, 021 ORIMICE 41 INCHES 38 INCHES
4" HQN, 02! OMFICE a4 INCHES 38 NCHES C g
9° MIGH, 021 ORWIGE 49 INCNES 43 HCHES
- _
12° SQUANE MAN 30 Feet  eeEr -4
5° (VA MN 10 FEEY o recy
o : 3
HYOROGEN, DIFFUSION FLAME _ W
1* WIGN, 062 OMFICE 18 INCHES 1§ BICHES
TUMBINE OIL #9 (CHEVAON) : o
127 SOUARE PaN 9 FEET 18 PEEY . : A
“ »* mgn“ 4y OMLFICE 20 FeE
, 1 t ' 26 EY
) e \ \\ . . e
m_c Wﬁlm(!'l DEtINED sig u’fMt‘ O LONCEM BELROWEE YAl Y ] sl o -
S .. t
- - A te bt i
(i . : U
@ McGRAW-EDISON COMPANY -
Edison Electronics Division .
{irornor Frobt Mol Gupery Waietocier N CONDDTHON 663 0040 « 1K 710 200 1767

Pubiication No, 3127\ Mawh 1, i Printad in U8, .\,

F1g 20 Flame detectors - ultraviolet
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APPENDIX ©

DETECTION SYSTEM PANELS AND POWER SUPPLY UNITS

REPRESENTATIVE SYSTEMS AND EQUIPMENT




EDISON U/V Fire Detection Systems

For many years, Edison U/V self-
contained tire detectors have monitored
areas from fuel loading docks, ottshore
ail ngs, storage lanks, natural gas and
oil pipelines, airport refueling areas,
warehouses to hydrogen transfer and
storage facilities. Now there are two new
approaches to fire surveillance systems
for industrial applications. The tdison
U/V Type 613 and Type 616 systems.
The sensur utilized in these systems is
not new.

Both systems have been built upon
the Edison pioneered sensor which
“sees” the ultraviolet radiation emitted
from all types of flames and yet are com-
plewely insensitive to visible and infra-

Fig 21

red radiation, and unresponsive to tem-
perature, sunlight and other common
sources of illumination. The systems
have been field tested to overcome the
problems associated with devices that
cause false alarms or fail to react fast
enough when the possibility of flash
tires is present.

The U/V Type 613 and U/V Type 616
systems provide supervised fire detec-
tion capabilities for one to eight moni-
tored areas. Each detedtor head is un-
respomsive to solar radiation and has
built-in flame simulation, a U/V radia-
tion source for continyously checking
the complete system twice each second.
The svstem’s ability to respond is moni-

e s

3
i
)
i

e
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tored so that should the main power
source or a circuit failure occur, or a
valid flame simulation check not occur,
there will be a *no confidence” or trou-
ble alarm indication.

To check external alarm devices and
extinguishing 2one circuils, the systems
have a manual test provision which con-
tinuously energizes the U/V flame sim.
ulation sources and a fire alarm condi-
tion results. This raust be reset manually,

Edison offers a choice of two systems,
Type 613 or Type 616, both of which can
us¢ from one to eight Model 564 or 567
U7V Fire Detector Heads, The detectar
heads may be located up to 1500 feel
from the control unit.

@




TYPE 613

CONTROL UNIT

The Model 613 Control Unit containe
the electronic circuitty assembled on
plug-in modules with printed wiring,
switches, indicator hights, fuses, a volt-
age regulator and terminals for connect-
ing all external wiring.

The control unit contains the system’s
electronics, Hs enclosure is suitable jor
indoor or outdaor applications. Indica.
tor lights identity the presence ot a FIRL
SIGNAL, the FIRE ALARM, TROUBLE
ALARM, TROUBLL ALARM POWLR,
TROUBLE ALARN SILENCED. DETEC.
TOR indicator lights abo identify the
active detectar heads and pin point the
head causing the fire signal or trouble
alarm,

A ludk guards agaimt ynauthonged
persannel intruding or Wampering with
the mudules, therr adjustments and as-
socated COMPONERts Br gIMNE access
to the TEST, RESET or TROUBLE ALARM
SILENCED saotches ay well gy the inter-
nal iwses. Additional test and  resel
taitches may be connetted remotely,
The wstem is designed to operate on
standard single-phase, theee wire com-
mercial powee from o power i aun,
one of which iy supervised.

In the tontrol uait up to sy plugstn
modules are mounted - . a POWER
MODULE. an ALARM MOBULE and up
to foue SUPERVISORY MODLUIES. Oaly
one aupenisaey madule o requited foe
each pait of detetior headh. The med.
ules are Aeved w that they cannot be
wstatied in an acareet ponitina

POWER MODULE

The nutlous of the selbeheehing syss
tem s the solig sate flahor ciccuit 1.
cated in this module Dueing noemal wa-
tom opetation a U V wutcw ia gach de:
toctot hoad b paetgized Twice 4 seeond
frofy the Hasher The modile dho tue
Aidhps the lon DO oltage required by
the alamm and wipseciaaty modules. A
maltuneiion withia the panet moedole
will towult i A ttouble alatm,

ALARM MODULE

The aliten module contdine fno alaci
tetays == tho atee fite alaem avd was.
ot tguble aldem relays == <olid alate
compodents (o an adustable alao dy:
lay citewil, The delay is fiold ddjustable
Hom ¥ to b ageondh ane is peacided 1o
titiitinge (he povabilite ol fite datosa
tesulfg teain Manaeitt W2V tatliation,
wieh as lightning

Duhig noral oppration the ideloe
titg glattn toldy 0 the alath codule is
wirgiigtgised and the tavetr itogble to:
lay iy etictpided. :

_ SUPERVISORY MODULE

The witen ity odule ot (he
hatanee nf the elechiitic ratspones
coqunen-had B¢ OTRTHTH i ludifig two

sets of relays. Two fire detector heads
can operate from one supervisory mod-
ule. [ only one head is required, its sig-
nal wiring can be connected to both
inputs.

Buring normal system operation the
U/V source in ecach detector head is
energized twice each second from the
solid state flasher circuil in the power
module. This causes the test sources 10
emit flashes of U/V radiation which, in
turn, cause the U/V detectors to con-
duct. These pulses are directed to the
supervisory madule and cause the as-
sociated transistors 1o conduet at the
same rate, Conduction at this rate is
sufficient to energize the wouble relay
circuit but iv not syliicient 1o cause fire
relay cirtuit to became de-energized.
Thus, during normal operation both
rairs of relays are energized, i this cons
ditipn the detector indicator lights as-
sociated with each supetvinory maodule
are hghted. Under normal conditions
these relays heep the master fire alarm
relay in the alarm module fram belng
energized and the master trouble alarm
relay energized.

Supervivory  mudules are  avallable
with sensitivily cantrols. Each detecior
can be Nold adjusted 10 the deslred fiee
doteciion lpvel. The contl reduces the
sensitivity tevel of a detector to 35%,

SYSTEM POWER
Iaput powet Tur the swatem may be

ohiained fram hwo separate weusce, -
One poweres the slarm, power and su.

petson modules; the psteenal firg
alarm citvuil; and gusiliaty equipment.
The othor source powery the troublye
wlarm citcuit and the itoubile alasm light,

tailure of the main power or associ-
ated components or wiring will result in
a trouble atarm signal — the TROUBLE
ALARM light on, Failure of the trouble
alarm power vauses the TROUBLE
ALARM POWER indicator light to go out
and the master trouble relay to drop eul
and its contacts to dose. These may be
used in a trouble alaem circuit for an ex-
ternal audible device,

OPTIONS

Auxiliary Bypass Clreuit

As an pplion, sysiems are available
with an ausiliary arcuil providing con.
tact tlosyre on fire but not oA manual
test,

Units withoul the bypass circuit op-
tion will vaergize the ausiliary equip-
ment, ’

Sensitivity Adjustment

Supervisary madules are  available
with senutivity contrals s an eption,
With this option each detector head can
be field adjusted 10 increawe the lire e
tansily required to oblain a tite signal.

INSTALLATION

The serew type terminaly n the con-
trgl unit permit cusnection 1o the de-
tectot heady and to almont any type ot
external alasm dovicen such as audible
sigaaly, waraany lights, aulomalic shut.
down of other auxifiary equipment, Two
sopgrately fuied tire dlarm and duilidey
i€ty are provided. : .

Terninaly are also provided for con.
Aecling 1est pad resot witchos tomately.

e

£

A
i
5
.

A
:“{4
A
LI

Fig 22 Oetector controllers (NcGraw-Edison Co.)
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FEATURES...

UL and FM approved

[ ]
o Flame simulation for continuous self checking
o Solarblind
o Fastresponse
o Fire, auxiliary and trouble circuits
¢ Voltage regulation
o Wide cone of vision
o Monitors up (0 eight detectors up to 1500 feet
e Trouble Alarm
o Adjustable time delay
o Adjustable sensitivity control
o Solid state compaonents
o Rugged plug-in modules
o Easy to instalt and maintain
SPECIFICATIONS
Service Ratings . NEMA 3, 12 — Weather-proof and
Dust Tight UL — indeor/Quidoor
Operating Vamﬁzx ... SeeTable2
Power Consumption: . . . 65 VA excluding loads
Connected Loadd Ratings:
Fire Alarm & Ausltiary
Clreuit Combined . . .. 3 amp. inductive,
: § amp. resistive 1 120 VAC
Trouble Alarm Circuit .. 3 amp. inductive,
5 amp, resistive ar 120 VAC
Alaim Delay . . Adjustable from Ya to 6 seconds
after tlame signal
Amblent Temperature . - ~40°% o 165°F (=~ 40° (o 74°C)
Weights:
tastalled: . . . . .. 631bs max,
Shipping: ... ... ... . 98 Iby. approx.
. k4 .
y . SV ol < s -
' ' V | ARk B
3
[ L 1Y
L IR} ' i
"i:‘_ o g raein Teim Tin oy die " ey 6 '3:"‘ S ey oo

HOW TO ORDER

Determune the number and type o
detector heads - AModel 564 or Moded
567 required to protect the area, Plan
your mstalation usng a suthcienl num-
ber of heads so placed that no pont will
estend beyond the vieswing held noe
beyond the distance calculated 1or the
tlame source. Reter to higure 1, on page
8.

select options and the tre detection

capabibity desired in order o determne
the number and type ol supenson
modules to be supphed with control
umt. Madel 613 control ymts are nor.
mally wired tor 4 supervisony modules
each of which will acconunadate 2 nee
detector heads.

Part number toding shown below
completely identihes the Model 613
control unit.

$13—-03181

U- Manufacturet's Series

Fire detection capability
(Table 1)

Operating voltage (Table 2)
Options (Tabie 3)

Frample: 613-03191  ——A Atadel b1}
contrel ymt with seavbivity adjuatment
and automatic aumbhary hypass creut
during tosl, aperating valtages 102112
vilis 6 117 wupplied with 3 wponaan

modules - - b detecine head capatnbing
_ == bull 9 manutacluter's weies 1 dve
g,
TABLE ¢
Fire Detection Capability
tsury
Fue Dotection  Atodules ath Dach
Capability  Supplied  Numbet
] { 3
4 1 [
. 1 ]
] L L
VABLE 2
Operating Veltages
VI8V (182.135Vi €0 H. ¢ 1.
IOV 176 248V) &8 He. 3.
L CER TG R 1IN A
26V (1762608 $8 M, ]
248V 11963531 30 Mz, ¥

*Only this spetaling soltaite Ras beey ig;ml
el dpguacd Nwm_ e ‘:MM’ :

TABLE 3
Optidiay
i ond
Ind Dk
Nuihet
Nuwe : 4
Senvitivity contred "

Autibiary Wvgaie citeuit culol o tesd @
Opticns #1 and 92 [+

Fig 23 Detector controllers (McGraw-Edison Co.)
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TYPE 616

CONTROL UNIT

Lhe Model olo Control Umit contains
the cleditome vucwtn asembled on
plug-in modoles with printed wiring,
switches detedctor and zone indicator
hehts, cone tebins, uses, avoll o reg-
ulitor and termunals 1o connedting all
exteraal winng,

The conttol wiat contains xe sy
tems clectionieos, s enclosure s st
able tor indoor o outdoor applications,
Inddicator bights wdenting the presence ot
a BIRE SIGNAE, HIRE ATARM, CONH-
DENCE POWER, NO CONHIDENCE as
wellas energization e the ENTINGU -
LR arcwt and the condiion ot the CON-
TIDENCE OVERRIDE and ENDINGUSHE
FR OVER RIDT crrewits, Tipht DETTCTOR
ndicator Tughts dentiiv the adtive de-
tector heads and pin point the head
causingg the tire signal or trouble alarm,
Bight ZONE indicator lights identty the
extinguisher et eneigized, The zone
incdicator ights tenvim on unhil manually
resel, Indnvidual zone relavs, one tor
cach detediorn, pemmit extinguisher o
wuits o be connected tor cross zoning,

A lock guards against unauthorized
personnel intrudimg or tampering with
the modutes, their adjustinents and as-

Ssoaated Ccomponents or ganing aceess

to the TUST, RISED, CONVIDENCL
ALARM SHINCID or 1} HENGUISHER
OVIRRIDL swatches, Additional test and
reset swatches mavhe connedted  re-
moteh. The svstem s designed 1o oper-
ate on standard singgle phase, three wire
commueraal power rom twe power in-
puts, one ob which iosupenvised.

In the control unit up to siv plug-in
modules are mounted - a POMWIER
MODULE, an ALARM MODULE and up
1o four SUPTRVISORY MODULES, Only
one supenson madule s required or
cach pair ot detector heads, The mod-
ules are keyved so that they cannot be in-
stalled inan incorredt position, PPower,
Alarm and Supervisory Modules are in-
terchangeable with those used in the
Model 613 Control Unit,

POWER MODULE
The nucleus of the self-checking sys-
tem s the solid state tasher circuit lo-
cated iy this module. During: normal sys-
tem operation a UV source in each de-
tector head s energized twice o second
from the tlasher. The module also fur-
nishes the tow DO voltage required by
the alarm and supervisory modules. A
malfonction wthin the power module
will result ina trouble alarm.
ALARM MODULE
The atarm mooule contans iwo alarm
refavs - the master hre alarm and mas-
ter rouhfe akarm relins sahd state
cormpanents tor an adpstable alarm de-
Liv cireent. The delay s held adjpostable

Best Available Copy

trom "2 o boseconds and s provided to
mininize the possibilig o1 fire alanms
tesuling trom transient U7V radiation,
such as hightning,

During normal operation the master
nre alarm relay in the alanm nwodule s
unenergized and the master trouble re-
lay is energized.

SUPERVISORY MODULE

The supenvisory module contains the
halance of the electronic components
requited 1or hire detecion mduding two
sets of relays. Two hire detedtor heads
can operate trom one supervisory mod-
ule. 1 only ane head s required, s sig-
nal wiring can be connected to both
inputs,

During normal system operation the
UV soutce in cach detedtor head s
energized twice vach second from the
solid state dasher circuit in the power
module. This causes the test sources 1o
emit flashes of U7\ aadiation which, in
turn, cause the UV detectors to con-
duct. These pabses are directed to the
supenvisory: module and cause the as-
sociated transistors to conduct at the
same rate. Conduction at this rate is
sufficient to energize the trouble relay
circuit but is not sufficient to cause fire
refay circuit to become de-energized.
Thus, during normai operation both
pairs of relavs are energized. In this con-
dition the detector indicator tights as-
sociated with e h supervisory module
are lighted. Under normal conditions
these relavs heep the master fire alarm
relay in the alarm module from being
encrgized and the master trouble atarm
relay encrgized,

Supervisory . modules  are  available
with sensitivity controls, Tach detector

can be tield adjusted 1o the desired fire
detection level, The controf redaces the
sensitivity level of a detector to 3595,

SYSTEM POWER

Input power for the system may be
obtained 1rom  two separate sources.
One powers the alarm, power and su-
pervisory modules; the eaternal vre
atarm circuit; and auxiliary equipment.
The other source powers the no cont-
dence alarm circuit and the contidence
alarm ligh,

Failure oi the main power or assour-
ated components or wiring will result in
a trouble alarm signal — the NO CON-
FIDENCE light on. Failure of the trouble
alarm power causes the CONFIDENCL
ALARM POWLR indicator to go out and
the master trouble relay to drop out and
its contacts 1o dose. These may be used
in a trouble alarm circuit for an external
audible device.

OPTIONS
Sensitivity Adjustment
Supervisory modules  are  available
with sensitivity controls as an option,
With this option each detector head can
be tield adjusted to increase the fire in-
tensity required to obtain a fire signal.

INSTALLATION

The screw type terminals in the con-
trol unit permit connection to the de-
tector heads and to almost any type ot
external alarm devices such as audible
signals, warning lights, automatic shut-
duwn or fire extinguishing equipment.
Two separately fused fire alarm and aux-
iliary circuits are provided.

Terminals are also provided for con-
necting test and reset switches remotely.

TYPE 616

Fig 24 Detector controllers (McGraw-Edison Co. )
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HOW TO ORDER

Determine the number and type of
detector heads —- Model 564 or Model
507 —- requared to protect the area. Plan
vour installation using a sufficient num-

FEATURES...

Factory mutual approved

Flame simulation for continuous self-checking
Solar blind

Fastresponse

Fire, auxiliary and no-confidence circuits
Extinguisher circuit for cach head

Adjustable time delay

Voltage regulation

Wide cone of vision

Monitors up to eight detectors up to 1500 feet
Adjustable sensitivity centrol

Solid state components

Rugged plug-in modules

Easy to install and maintain

Adjustable sensitivity for cach head

Indicator lights for each zone

Extinguisher override by pass circuit

SPECIFICATIONS

Service Ratings . ... ... .. .. NEMA 3, 12 Weatherproof
and Dust Tight
Operating Voltage ... ... .. See Table 2

Power Consumption . . .. Approx. 90 VA (excluding loads)

Connected Load Ratings:
Fire Alarm & Zone
Circuit Combined 3 amp. inductive

5 amp. resistive @ 120 VAC

3 amp. inductive

5 amp. resistive @ 120 VAC

Adjustable from Y2 to 6

seconds after flame detection

—40° to 165°F (— 40° to 74°C)

No Confidence Alarm . . ..

Alarm Delay

Ambient Temperature

Weights:
Installed: .......... ... 5 Ibs, max.
Shipping: ............ .. 110 Ibs. approx.
- o - 018 MOUNYNG POINTS
: I (e ES B 25L0TS)
; 1 SLOCK (2REYS SUPPLIED) '
'
I | INDICATOR LIGHT ASSY - Wf—"» S _]
GROUPINGS FOR VARIOUS
" DETECTOR HEAD B ZONING
hO. 4 CAPABILITIES
: VY
-
CAPABILIY YIMAT y 2ase
@ @ W o recTons- zows! | | |
2 @ o- - ' !
20 g e l
@ @1~ i
@@
@ O-f{—— —‘ |
r5+8 @ l
LMT] 0@ - -
v SRS o :
!'4"’ ot o 1 conouI? o L} 3

4 PLACES ON BOTTOM

Fig 25 Detector
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ber of heads so placed that no point will
extend veyond the viewing field nor be-
yond the distance calculated for the
flame source. Refer to Figure 1 on page 8,

Select options and the fire detection
capability desired in order to determinge
the number and type of supervisory
modules to be supplied with control
unit. Model 616 control units are nor-
mally wired for 4 supervisory modules
cach of which will accommaodate 2 fire
detector heads.

Part number coding shown below
completely identifies the Model 616
control unit,

616—-05 181

No. and Type of
Supervisory Modules
supplied (See Table 1)
Operating Voltage

(Gee Table i)

*Zoning Capabitities
(See Table V)

L———— Options by Factory only.
! Model Numb

| L Manufacturer Series

4

Example of Part Numbering Cude: 616-
05181 a Mode! 616 control unit supplied
with 5 zoning relays, operating power
from 120 volts, 60 Hz, Fire Detection
capability of 8 detectior heads, four su-
pervisory modules with sensitivity con-
trols, unit built to manufaciurer's series
one design.

TABLE 1
Fire Detection Capability
Extinguisher 2nd Dash
Zoning Capabilities No.
Zones
; Thru :

All control units are factory wired for
8 zones. Zone indicator lights num-
bered one through eight will be sup-
plied unless specified otherwise on
order.

TABLE It

Operating Voltage 3rd Dash

-Single Phase- No.
120V (102-132V) 60 Hz. 1
220V 176-240V) 60 Hz. 2
110V ( 94-129V) 50 Hz. 5
127V (102-140V) 50 Ha. 6
220V (176-240V) 50 Hz. 8
240V (196-264V) 50 Hr. 9

TASLE 111
Fire Detection Capab!i.ty
Without Sensitivity Control
Supervisory
Modules 4th Dash
Supplied No.
1
2
3
4

With Sensitivity Control

Fire Detection
Capability

L X ¥ $X)
L2321 )

oooen
=W s
LA X 20]

controllers (McGraw-Edison Co.)
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INTRODUCTION

The Pyr-A-Larra Ultraviolet Controtiers are for use with one or
more {8 maxirnum) Flame Detectors, Series C-7037 or C-7050
to form a complete ultraviolet fire detection system. The con-
trollers incorporate all electronic circuitry, relays, switches,
and indicating components required for system operation.
The Sernes R-7300 is a surface mount unit for enclosure inside
cabinets or cubicles while the Series R-7301 and R-7302 are
shim rack-mount units that fit any standard 19" instrument rack
arrangement.

The Series R-7301 and R-7302 Controllers are available with
various options, including toad monitoring relays, automatic
ac/dc changeover, and manual optical integrity. The Series R-
7302 Controller features automatic optical integrity and a digi-
tal display to indicate exact locations and types of system
faults. All controliers can handle up 0 eight (8) detectors.

TECHNICAL DESCRIPTION

The controlter is of modular form and consists of continuously
supervised electronic circuitry for processing a detector sig-
nal. controls for adjusting sensitivity and time delay, by-pass
switches, and visual indicators to indicate condition and re-
sponse capability of the system.

The unit contains three independent relays. The first relay
(instantaneous or alarm relay) is eneryized immediately when
the UV radiation received by a detector exceeds a pre-set level.
The second relay {time delayed or extinguisher relay) is ener-
gized when a detector signal is present for a pre-set time. This
time interval is hield adjustable over arange of .2 secondsto 12
seconds. The third relay (trouble relay) is normally energized
and monitors the system for electrical faults (power failure,
open or shoried detector leads, circuit board removal, etc.)
that could prevent proper operation

Tr.e controller's sensitivity is held adjustable for 10, 25 or 100
counts per second response. This means that the UV radiation
generated by a gasoline fire with one square foot surface area,
can he detected al distances ranging from about 15 feet to
greater than 45 feet Where maximum sensitivity can be uti-
hzed. the/ 10 cps (counts per second) sensitivity setting may

Pyrotronics

A Baker Industnies Company
8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927

Ultraviolet
Controllers

SERIES R-7300, R-7301, R-7302

be used. However, where ambient radiation presenis an appli-
cation problem, iess sensitive settings (25 or 100 cps) may be
required.
Note: The term “counts per second”1s usedto designatethe
number of voltage puises generated per second by the UV
detector tube. This discharge rate 1s dependent upon the
intensity of UV radiation reaching the detector, which is a
function of flame size, flametemperature, and distance from
the detector. Tne closer a fire is to the detector, the smailer
the flame tha! is needed to actuate the system. Program-
ming the cor.troller to respond to a low discharge rate (10
cps) results in high system sensitivity. Conversely, pro-
gramming to a high rate (100 cps) results in low sensitivity.
Operating temperature range is from -5°F to +170°F {(-21°C to
+77°C)

OPTICAL INTEGRITY (OPTIONAL)

Optical integrity, further described in Catalog Number 6141,
makes certain that the ultraviolet sensing optical surtaces are
clean and that all sensing, optical, and alarm circuits are oper-
ational. Optical integrity is oftered as a manual option for
Series R-7300 and R-7301 Controllers,

Automatic optical integrity, with digital display providing con-
tinuous monitoring of all elements of the system is supphied
with Series R-7302 Controllers. With this outstanding feature,
continuous tests are performed automatically without actua-
tion of the output relays. The igital display specifically identi-
fies, by numerical couing, any number ot tault conditions that
may develop in the Uv detector or in the controller itselt, or
any interconnecting wires. Should a fault ocSur, a monitoring
relay with remote indication capabihty registers that fact, and
simultaneously the exact nature ot the fault is shown on the
digital display. | the fault involves a reduction in the sensitivity
ol any. detector for any reason, the display will also identify
which detector or detectors are involved

This testing procedure can also be pertormed manually at the
R-7302 Controller

February, 1977

NEW ISSUE

Fig 26 Detector controllers
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Honeywell

The W939A Smoke Detector Power 5 —

Single Zone

Fire Alarm Panels

MODEL NUMBER Wa39

Supply, used’ in conjunction with
TC100A lonization Smoke Detectars,
automatic fire detectors, and manual
stations, can be used independently
for releasing smoke dampers or smoke
barrier doors, and it can operate shut ! ~
down equipment and exhaust fans. It
can also be employed in existing fire : "
alarm systems when connected 1o a
suitable UL listed control unit.

The W939B Fire Alarm Contro}
Unit is used with ionization or photo-
electric smoke detectors, automatic
fire detectors, manual stations, and sig-
naling devices to provide a complete :
fire protection system. This solid state, J
low voltage panel provides power for
ionization smoke detectors on the ini- [ -

s o ,

tiating device circuit. It also contains

the neccessary switching to monitor

trouble and alarm conditions.

The W939B provides ground fault
detection, visual annunciation, remote
test and reset, and municipal connec-

ENCLOSURE WITHOUT
COVER IS
33/%  IT1/4 X 121/4 X 6-3/8
(146) (438 X 31 X 162)

tion with disconnect for testing.
Optional four-wire (Class A) operation
of the initiating duvice circuit and

17-1/2{444)
16 (406)

TLo3/4(19)

| o TUI78)——

operation from standby rechargeable
batteries with an automatic battery
charger is available. This panel includes

two supervised signaling circuits, a sup-
plementary power output for photo-
electric smoke detectors, and a local

—(‘r—l- d

audible. Signals may be coded or non-
coded, using vibrating or single stroke
signals. .4},.

The W939 panels are designed for

12:3/4
(324)

7
(178)

surface or semi-flush mounting and

wess.e

they are listed by UL and ULC and

FM approved. WS39A, B DIMENSIONS IN INCHES (MILLIMETERS)

Fig 27 Zone panels
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Pyr-A-Larm’

Early Warning Fire Detection and Alarm Systems

Engineer and Architect Specifications

The Pyr-A-Larm Fire Indicating Unlt, Model FIU-6, i a control-
power unit for the Pyr-A-Larm automatic fire detection system.
The FIU-6 is intended to be used in multiple zone systems utll-
lzing Zone Indicating Units, Zone Coda Panels, Supplementary
Relay Panels, Emergency Power Units, and Remote Annun-
clal'ora. It offers these advantages in automatic fire alarm
systems.

FULLY APPROVED SYSTEM: The FIU-§ is listed by Under-
writers’ Laboratories, Inc., and Underwriters’ Laboratories of
Canada as a local and auxiliary system for automatic and
manual fire alarm use. | is also approved by FM. The unit
can be directly connected to remote annunciators, central
stations and to fire departments via appropriate equipment.
It can also be used to shut down ventilation fans, and auto-
matically actuate smoke dampers extinguishing equipment.

MULTI-ZONE APPLICATION: Although the FIU-8 s avallable
in its own enclosure, it is usually provided with other multi-
zone equipment, mounted in a common enclosure. Speclfic
Information on common enclosures is given in Architect Spe-
cification Sheet No. 420-1, When ordered as part of a multi-
z0ne systom, the FIU-6 is housed In a common enclosure and
is furnished with all interconnecting wiring between asso-
ciated Pyr-A-Larm panels. This reduces instaliation time and
possible errors.

SYSTEM CAPACITY: The FIU-8 can operate up to eight (8)
Model ZIU-6 Zone Indicating Uhits, each unit having a four
zone capability, making a total system capacity of 32 zones,
and up to 80 lamps for either zone or remote annunciation.
Any number of ionization detectors (celling mounted or alr
duct type), manual stations, thermal detectors and up to
five (5) flame or J)holooleclrlc detectors may be Intermixed
on the supervised detector circult of each zone. However,
good fire protection system design dictates a practical limi-
fation to the number of detectors used on one zone. A
detectors, mounted in Pyr-A-Larm bases, have the exclusive
Pyr-A-Larm fiashing alarm indicator to identily the detector
initiating the alarm, as well as heing Interchangeabls.

AUDIBLE ALARM DEVICES: Up to forty (40) Pyr-A-Lerm
polarized bells or twenty (20) polarized horns may be con-
nected to the exclusive Pyr-A-Larm Supervised Alarm Cir-
cuit.® This cireuit emrloys no voltage compansating resistors,
Hence, the number of slarm devices may, at any future date,

Pyrotronics

A Baker Industries Company

~sney 8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927

Fire Indicating Unit

MODEL FiU-8

be Increased or decreased without changing the types of
devices or making resistor adjustments. The last alarm de-
vice, used at the end of the supervised circuit, incorporates
a built-ln 12K ohm resistor.

COMPLETE SUPERVISION: All relay coils are supervised.
The detector circuit is supervised to detect open or short
circults, or oss of power or undervoltage. The alarm cireuit
is supervised to detect open or short circuits, and ground
fauts. Automatic emergency power is available as optional
equipment.

HIGHEST POSSIBLE RELIABILITY: All components are the
tatest in high reliability, such as glass-sealed reed relays and
control relays which are enclosed in heat and shock resistant
dust covers, The unit is deslgned and tested to operate over
a temperatura range of —40°F to +160°F. An audible and
visual trouble indicator Is built into the unit and both input
supply lines are fused.

SAFER TO OPERATE: Fire alarm signals override trouble
indications to avoid misinterpretation and confusion. Both
trouble and alarm slience switches have ring-back clrcults
30 they cannot be Inadvertently lett in sllenco position. The
unit has a disi t switch which, in the disconnect posi-
tion, Isolates the external circult and devices that are con-
nected to terminais 4, 5 and 6 (alarm actuated). The trouble
famp will remain it while the disconnect switch is In the
disconnect position,

FLEXIBLE MECHANICAL DESIGN: The FIU-6 is usually
mounted In a common enclosure; however an enclosure to

mount only the FIU-8 is avallable with a surface or seml-
fiush mounting feature. When the FIU-8 s Installed, the en-
closure or cabinet is mounted first. Wiring is then brought
into the cabinet, after which the FIU-8 chassis Is Installed.
Eight (8) electrical knockouts are provided and ample room
is available for running wire to terminals. All connections are
made o heavy-duty screw type terminais; no soldering is re-
quired. Tho enclosure is made of sheet steel finished with
red, baked, textured enamel. All visual indicators are visible
without opening the key-locked door. The door Is attached
with a plano-type hinge.

July, 1972

Superassdes sheet deted 5173

Fig 28 Zone panels
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Pyr-A-Larm®

Early Warning e Detection and Alarm Systemsy

Engineer and Architect Specifications

Zone
Indicating Unit

MODEL zI1u-6

vy rYvhARM

Z9NE itiani L

Pyrotronics - .
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INTRODUCTION

The PYR-A-LARM Zone Indicating Unit, Mode! 2iU-6, is a
muitiple zone indicating unit, designed for use in large fire
detection systems. |t subdivides alarm and trouble signals
from large areas so that location of fire or trouble may be
identified more readily. In addition, the Zone Indicating Unit
Provides soparate control of supplemantary equipment in
each zone. The Model 2IU-6 offers new features and jm-
portan! advances for automatic fire alarm systems. The

features of this equipment are as follows:

System Capacity: Each 2iU- provides four-zone indication.
Up to eight Zcra Indicating Units may be used with one
Model FIU-6 Contro} Pane), 1o provide a total system capa-
bility of 32 zones. ANy number of ionization detectors, manuat
stations, thermal detectors and up to five (5) lame or photo-
electric deteclors may be intermixed on the two wire super-
vised detector circyit of each zone. (Good fire protection
system design dictates a practical limitation to the number
ot detectors used on one 20ne). All detectors mounted in
Pyr-A-Larm bases have the exclusive Pyr-A-Larm Hlashing
alarm indicator to identity the detector Initiating the alarm,

Supplementury Annunciation and Control: A remote annunci-
alJ: can be used with the FIV-6 and ZIU-6 controf equipment
to duplicate, at a remote location, the “Fire," “Trouble,”
“Power" and “Zone'" indications.

Each zone provides a set ol single pole- double-throw relay
contacts (alarm operated) that are avaitable for controlling
equipment such as firo doors, oxtinguishing systems, fans and
blowers, etc. These tonlacts are rated at 115 volts, 60 Hz,
2 amps resistive. In addition, on special order, a set of
normally closed relay contacts (troubie operated) can be pro-
vided for each Zonhe, in place of the remote annunclator
capability.

¥\ Pyrotronics

A Baker Industrips Company

~+:) 8 Ridgedale Avenue, Cedar Knolls, New Jarsey 07927

MODEL 2Iu-¢

Fully Approved System: When the :Model 21U-6 is used In
conjunction with the Mode! FIU-6 Fire Indicating Unit, it is
listed by Underwriters’ Laboratories, Inc. and Factory Mutual
as an auxiliary and Jocal System for automatic and manual
lire alarm use. The 21U-6 functions to localize and indicate
the area where a fire or trouble condition has been detected.
The ZIU-6 (s approved to aulomatically activate extinguishing
systems, release smoke barrier doors, shut down ventilating
fans, etc. on a zone basis.

High Reliabllity: Fire Alarm Signals override tfrouble indicas
tions to avoid misinterpretation and confusion. When the
fire is extinguished and the system is reset, any existing trouble
indications wil) reappear, Optionat disconnect switches onh a
zone basis are available for isofating the zane controlled ¢ir-
Cuits, 1o permit testing, fire drilis or tepair work, without
affecting supplementary equipment. Al relay coils are supetr-
vised to detect open clrcults or loss of power. All relays are
enclosed in a metallic cover 10 protect the contacts frora
Mechanical abuse and dust. The unit is designed and testey
1o operate over a lemperature range of -40*F to +160°F.

Flexible Mechanica! Deslgn: The 2iU-6 is available in surface
or semi-fiush mounting. Al visual Indicators are visible with-
out having 1o open the key-locked door. The cabinet is
made of sheet steel tinished with red, baked, textured enamot,
The door is attached with a piano-type hinge.

Easy instaliation: The cabinet housing is mounted first, Wiring

is next brought into the cabnet, after which the ZIU-6 chassis
is installed. Eight (8) electrical conduit knockouts are pro-
vided in the cabinet, and ample room Is provided for running
wire to terminats. Afl connections are made to heavy-duty
Screw type terminals, no soldering required.

February, 1973
Supersedes sheet dated /2

Fig 29 Zone panels
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INTRODUCTION

The Pyr-A-Larm Models SRP-410A and SRP-B810A are fire-
alarm operated Supplementary Relay Panels designed for use
with Pyr-A-Larm Contro! Panels. These relay panels permit
the control of supplementary electrical equipment (having cur-
rent requirements up to 10 amperes), such as ventilation sys-
tein fans, motors, etc. Both panels are Underwriters Labora-
tories, Inc., listed for use in either a Pyr-A-Larm High
Voltage common enclosure or their own enclosure.

The Model SRP-410A contains four independent relay circuits
while the Model SRP-810A contains eight relay circuits. Each
relay circuit contains two independent sets of normally open
and normally closed contacts. The panels have the following
features:

* Two Modes of Operation — The relay panel may be con-
nected with relays either normally energized or normally de-
enerjized. The choice of the operating mode is dependent up-
on the equipment to be controlied and the particular application.

MOUNTING DATA

Supplementary
Relay Panel

MODELS SRP-410A & SRP-810A

SUPPLEMENTARY

RELAY PANEL

When the relays are connected for normally energized oper-
ation, the relay or relays will operate (de-energize) in re-
sponse to an alarm signal from the Pyr-A-Larm Control
Panel, and thereby control the supplementary eiectrical
equipment by means of its normally open or normally closed
contacts. When the relays are connected for normally de-ener-
gized operation, the relay or relays will operate (energize) n
response to an alarm signal from the conitrol panel.

Note: If the normally energized mode is chosen to operate
with an Emergency Power Supply, contact our Applications
Engineering Department for special instructions.

¢ Flexibility of Operation — By means of convenient terminal
blocks, the relays may be connected to operate individually in
response to alarm signals associated with specific zones or
interconnected o operate simultaneously in response to a spe-
cific atarm signal. This makes the relay panels adaptable to
each specitic application.

e : 16£1/32
r < 15172

611/
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=

Pyrotronics

A Baker Industries Company

=) 8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927
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February, 1976

Supersedes Shecl dated 7/72

Fig 30 Relay panels
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PYR-A-T.AERM® Remote Lamp (atalog
Early Warning Fire Detection and Alarm Systems Panels Numhe[
Engineer and Architect Specifications MODELS RLP-4, ALP-8 & RLP-12
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MODEL RLP-12 b
INTRODUCTION O)
The Pyr-A-Larm Remote Lamp Panels, RLP-4, RLP-8, and avallable as optional items to match the electrical character- U
RLP-12 are designed for use with all Pyr-A-Larm systems istics of any desired system. -&
where remote lamp annunclation of the detection system The RLP-4 Remote Lamp Panel Is equipped with-4 lamps be- F1
activity Is desired. This activity could be Di-2 type detector neath clear lenses and Is designed for 2-gang switch box 2
operation using 24V lamp directly or using dry contacts, one mounting. The RLP.-8 has 8 lamps and requires 4-gang o
3 ]
may Indicate zone alarm, system alarm, trouble, power fail- switch box mounting, while the. RLP-12 has 12 lamps and =
ure, etc. requires 6-gang switch box mounting. The panels are equally ]
The RLP Panels are normally fitted with neon lamps to dup- sitractive whether mounted vertically or horizontally. 3
licate the high voltage detector pulse lamp operation. How- Each panel has an upper and lower bracket to accommodate =
ever, 6-volt, 12-voit, 24-volt, 48-voit and 120-voit lamps are plastic nameplate strip for lamp identification. z
(7]

Pyrotronics

A Baker Industries Company

8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927

February, 1973

Fig 31 Annunciator panels
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Pyr-A-Larm’

Early Warning Fire Detection and Alarm Systems

Eng’neer and Architect Specifications

| PROTECTIVE SYSTEMS

16D}

Pyrotronics E

Remote Catalog

Fire Annunciators  Number

1301

MODELS RA-1, 12, 24, 36, & 48

MOUNTING DATA
1
tr-i- . I s
ARTETNS 0 o
12
HINGED MTC. COVER
b3

182,

13e

= 8 S/16DA
NTG. HOLES

—sfiv

Pyrotronics

A Baker Industries Company

=imed 8 Ridgedale Avenus, Cedar Knolis, New Jersey 07927

MODELS RA-1, 12, 24, 38, & 48

INTRODUCTION

The Pyr-A-Larm Model RA-1 Annunciator which is Underwritars’
Laboratories, Inc. listed, is intended to be used with low voltage
control panels, such as the CP-2, CP-70, CP-150, and CP-250.
This Annunciator provides a remote indication of system alarm,
‘.ouble, and power loss. Visual indicators labeled “Fire” and
“Trouble” with internal buzzers call attention to signals received
from the control unit. In addition there is provision for the con-
nection of a local non-supervised 120 Vac alarm belis(s) as re-
Quired. A momentary operated “Silsnce” switch, when de-
pressed, will silence the internal alarm and trouble buzzers as
well as any externally connected alarm bells(s). Local 120 Vac
power must be provided at the Annunciator panel which is used
exclusively for activating the Annunciator's “system” alarm and
trouble indicating devices.

The Pyr-A-Larm Models RA-12, 24, 38, and 48 are attained by
adding up to four lamp circuit modules to the RA-1. Ecch module
consists of 12 lamp circuits which require a nominal 22 voits d¢
provided by the low voltage control unit which is switched by
remote annunciator zone terminal 2. A lamp circuit, when acti-
vated, for “Fire,” back-lights its corresponding zone number on
the Annunciator's translucent front panel. Dual lamps are pro-
vided for each zone number to assure positive identification in
the event of lamp fallure.

A maximum of three RA-1, 12, 24, 36, or 48 Annunclators per
system is permissible except when the CP-70 is used. In this ap-
plication only one Anntinciator is permissible.

March, 1976
Supersedes Sheet dated 2/74

Fig 32 Annuncfator panels
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Pyr-A-Larm’

System 3

Universal Alarm Control

Engineer and Architect Specifications

Battery Module

(STANDBY POWER SUPPLY)
MODELS B8M-30, BM-31

ROy

gt are oo

Rttt

o :~?‘;¥" R L WS I
T s

i

L ety

Foadings

o UL Listed

o Senlad Spiliproot Rechargasble Lead-Acld
* High Imy Danaity

o Ho Corrosive Fumes

o Mounts Within Bystem Enciosure

sLong Lile Cycie

Do pting

The PupALam Batery Suppdy Madule, Madeh BM -0
and BMLYH pronide M valk emergencs Mandh powes tu
opetate Systern Y Unineiral Alinn Contid duntg Talure W
the normal commercial powet source The Mode! BM. W
COnIn two waled lead-ueid recharpesble baterses (12
solt eacht thal pevide 4 S ampere hours of energy The
Medel BM: M contains two leadeacid recharpgeadle hat
teries 12 volis e Bl provide 9 smpeie houn ol

ey

Pyrotronics

A Bt bt Coivging

§ Rudgeale Avenve

Cadat Knois. New Jessay 01927

The lead-acsd bhatieres are of e g2lied eldecyolye type
whih are evpectally suited 16 Mph divharge currents
They are ahvs wdeally sued for bopg term vandby pawer
when uned With i proper eharging circuits Both madels
contan supbert teacheting for Bounting withia Sastem 3
sandard enclinutes Yenninah are pronded fos conechng

bith the BM.MI and BM: M1 0 Batiers Charger Mada)
BC.10 and the Meer Module Made! MMM

The BV M ovcupin thive viandard madule positions and
v wnually indalied irinediately adyacent 1o the last wuem
midude #) e enclinure The BM. X3 accupes four wun.
dard module peditiome and mus oeupy 1N ceMer Taut
madule pasitions in eisher ive 3nd, M, dih. 6¢ 4R module
tows of i enclosure

The Models BM. YO and BM-)) ate Undereniten
Labotatiies e Inted

Flg 33 Battery packs
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Pyrotronics H16p | PROTECTIVE SYSTEMS
£3 s

Engineer and Architect Specifications

» | Emergency Power

PYR-A- RINL
EARLY WARNING FIRE DETECTION AND ALARM SYSTEMS

Supply

MODEL 458

- S

INTROOUCTION

The Pyr-A-Larm mode! 458 Emergency Power Supply pro-
vides emergency power lor operation ol the Pyr-A.Larm Fire
Detection System in ovent of public wlilily power failyre. This
unit is listed by Underwriters Laboraloties. Inc. for use with
Syr-A-Larm contro! equipment. The unit is also approvad
by Factory Mulual and the Canadian Standards Association,

The Emergency Power Supply consist of: 1) a baltery charg-
ing unit which automatizally mainlains the batteries at peak
voltage and 2) an inverter 1o change the 12 voit DC battery
power 10 120 volt, 60 Hz power for operalion of the fire deotec:
tion system. The unit ahall be used in conjunciion with 24, 36
of 48 hour ballerles. depending on the desired longth of emer-
gency poweor supply protection,

The oporation ol the Emergency Power Supply 15 com:
pletely automaiic. M a public utilie power {3ilure decuts. the
unit aytomatically switches to batlery eperation and agtivatos
visualandautible atatms.  The gudiie alatm may be silonced by
push bullen.  When uhlity powet is restored, he unit will auto-
malically return to standby uperalion and recharge baltgties.

o ©

PR VA

..
&

The Emergency Power Supply can provide power up to 7§’
Volt Amperes. This is sutficient 10 power a system compused
of a Fire Indicaling Unit (Mode! FIU-6). up to eight Zone Ing
dicating Unitg (Mode! ZIU-6). and up 10 hve (5) Mode! BAC
Bells, or two (2) Model HAC Horns. When tewer Zone Indical-
ing Units arg used, the numbar of audible dovices may be
increased. For exampla. ten (10 bells or four (4) Porns may
be used when no ZIU-6 units are used.

ARCHITECT'S SPECIFICATIONS

Tha Emergency Power Supply 1or the ftirg detection system
shatl bo 'a PyrA.Larm Model 488, or equivalent. In event
of public utihly power failyre the unit shall automatically prg-
vide ¢mergengy powr o hre detection system for a period
up 10 approximately hours (ingert hours depending
on ballery capacily used) la addition, the umt shall orovige
visyal and audible atarms of publie ulily power faiyre. N
shall have nosmally gpen and normally clesed contacts for
control of cupplementaty equipment Whon uliily power i3
testored, unit gnall gutomatically return 10 slandby ceporation

H‘l“T-yg} -g.a.n'.«
i s
= L3
e[ M IN BOYTON
OF CABNET.

100 Cheye

Mgm

{ Pyrotronics

A Banes Indusities Company

(U

=555 8 Ridgedals Avenus, Cedar Knolls, New Jersey 07927

SYIZLGAS IALD1I0HS fd gl! swonosly

_April, 1973
Supersedes Sheat dawed 1420

Fig 34 Erergency power units
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FIRE EXTINGUISHING SYSTEMS AND EQUIPMENT
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A total flooding Carbon
Dioxide System protects the
vital records in this vault.

3 sl

Carbon Dioxide Systems

Catbon doxide 1 & dean, nonstrovve, non-tam:
mable gav whih extngushes fire by shlating flam:
paswurion MPIE mxtures af dir and gas ue vapar o propartiuns
below ther Hammable or explosive timts, Bt n o
pevrally valuable whete uthee extingunhing medums

ot damage stk or equipinent

Guanell wnstaliy cathun dioxade systenn with eher

of two furms of stardge for the fite extinguhing ga

vepes oF in hih proste nonefogerated vorage wyhindens o

QA8 1 lowsnrewure tefngetated prevare vewels, o

stured as a Bqund and expands at A ratio which produces

430 quby feet of Rreanuihenng pas for vach vubn
foot uf hywid sierage

e aune of by expansive Totue, catbun dissade pene
traten very ok and otaer f the ointosnd ypare
wato which bt diiharged, seeking out eseep plave
whete 2 Hammable mstre gl exit Carbon e

pepian PRE syatemy are w0 devigned amd the prping so pro.

or canuon [eiriencd an b prevent Trcening die to expanasn in

BIONIOL (h prevute vewed, Valves, piping of diwhange ane
srsTeh ) ,

dles Suwe carbon dioxde does a detenwrate in

autage, the eifcctivence of the gas s ust as great the

day the system i peeded av it was the dag te preoure

venrl wav filled  Scheduled vhocking of vplindee

worght o seadiing o gage oo the luwprests wotage

w all that i required o be wore of an available carbon
shoside swpply when needed.

Two vi more spaces mag be protected with 4 single
starage supply theough the uwe of seloitar valves. 1n
s installarions, the tequired storage capacity o des
termined by the largest hazard 10 by pratected.

The three standand methads of applition are
known as Towl Flaoding, Lecal Applicata and
Delayed vr Prolunged Dasharge,

Total Flooding application w foeding the entire
space with vatbon diexide and 1 genctally used when
proteting enlned o winieinlosd spaies

Lacal Applivation s applying uarbon dioxide diedt
Iy on vae ot more haratds wheee tatal Howding of the
enlite spae 18 impractnal

The Delayed or Prolunged Dishagge type sydem
dishargey at an nitally igh eate followed by an
extended discharge at o lower rate for euber ol
floodwg e lwcal application This method 1 used for
the pratection of ovclowed oe semenclond rolabing
et cqupment and uther types of deepocated
atoldetig hees that may regane alter the Hame has
been extiagushed.

Fig 35 Cardon dioxtde systems (Grinnell Corp.)
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High-pressure carban dioxide
supply storage for total
flooding system.

Carbon Dioxide Systems

Auxiliary Equipment

Alarms, indicating lamps and annunciators may be
automatically operated by a preumatic switch (circuit
closer) whenever casbon dioxide is discharged from
the cylinder bank into the system’s manifold by auto-
matic detector operation. A pacumatic switch may
also be used to stop motors of conveyors, mixers,
blowers, ventilation systems and electric heaters for
rooms, ovens, kettles, etc. Both high.pressure and
low:pressure  systems are equipped with means
for manual selease if fire is detected before automatic
detectors ar thermostats actuate the system.

Blowers and motors of forced ventilation systems
should be stopped to confine the carhon dioxide gas
when system aperates,

Conveyors, mixers and moving equipment should
be stupped to prevent fire from spreading outside the
protected area or space.

Doors, windows, dampers of forced ventilation
ducts or operings, and shut-off valves in the piping
t0 gas or liquid fired bueners or heaters may be closed
with 3 pneumatic release (pressure teip) which 1s
operated by the pressure of discharging gas from the
catbon dioxide systems,

Small size openings it cannot be fited with
dampers may be screened with carbon dioxide gas by
use of special noxales.

Volatile paint solvants with wide explosive-mixture limits
in this paint mixing room are protectad by total flooding

with carbon dioxide. This sutoinatically-operated system
gives quick extinguishmaent of viclent fire,

Carbon Dioxide System protects tube
reducing machine operated with
flammable hydraulic #uid,

L eaeerne bl

Fig 36 Carbon dioxide systems (Grinnell Corp.)
-M-
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Fenwal Custom Engineered High Speed

Halon Fire Suppression Systems
REACT FAST / LEAVE NO MESS / REQUIRE MINIMAL PIPING

A Fenwal Fire Suppression System using Halon
1301 is custom engineered to do one thing — PUT
FIRES OQUT FAST — when called upon.

Fenwal Fire Suppression Specinlists survey every
plant prior to installation and recommend the

- -system dictated by the plant design. Once installed.

these systems require only minimal maintenance
and following a suppression, replacement of hasie
components is simple and fast.

The ultra high speed with which a Fepwal fire
suppression system teacts is unchallenged in the
induster. This capability did not come about by
aceident hut rather it has rosulted from our unigue
capability of suppressing explosions. Many of the
high spead somponents used in these systiems are

used or are modified for use in our fire suppression
systems,

A Fenwal Fire Suppression System is a hasically
simple, vet extremely efleclive system. It conliins
i selected combination of Deteciars, Agent Storage
Containers. Alarms and Conteol Units. A typical
system is shown in Figure 1.

Halon 1301 is used as the extinguishant. 1t is an
ardatless, colorless, clectrically non-conductive gas
that hits been proven as an effective medium foe ex.
tinguishing surfuce fires such as fammable liguids
atd o most sulid combustible matertals, Wath the
use of speclally designed Agent Sterage Containers
and custom designed nogele arvangements, Fenwal
HALON 1301 systems require litle or ao piping.

FIG. 1 — TYPICAL HALON 1301 FIRE SUPPRESSION SYSTEMS

e BAtE (AToascl tanakiante

/ .‘:

» S B itcigA

K

/& SHHEL & bt * vt

Fig 37 Ralon systems (Femual Incirporated)

-12-

C S e it s, sl




Typical Fenwal High Speed
Fire Suppression Systems.

Computet room showing Fenwal thermal detecton
and products ol tombustion dete tors movnted on
cething atvea

!

Ermnpatet tesh shos g Fennal Fire St anes Lo
teal Panpdy wormtesd s gt Cutans tu'll.-nr\ [ BV TS
"SIV .ua\rl nlmtl\ l!l'l!“ finein L;an nlmpuu-m zlmr
shsan ‘.nl«' r\lmg,n\lmlg agoent u-lru\(' s.;‘ulld!il\' oot
hq,;l ratigpinde s thwaas ey~ ‘s!'u(n fuin - ’

COMPUTER ROOM AND UNDER-FLOOR AREA

In this computer room installation both the room
and the under-lloor area require fire protection.
The room heouses the expensive electronic data
processing equipment. The under-floor area pre-
sents 4 hazard because of the wiring that passes
through this area.

To protect this facility Fenwal DETECT-A-FIRE
units are mounted ovechead in the room and un-
der-floor area to sense overtemperature and actu-
ate the system. Agent slorage conlainers are
mounted above the ceiling of the room area and
on the floor of the under-fluor area. and when
activated will discharge Halon 1301 through spe-
cial spray nozzles, Total flooding is achieved in
less than 10 seconds,

The two systems can be designed to operate inde-
pendently or simublaneously and have provisions
far manual actuation, audible alarm. remate alarm
and or equipment shutdown. A trouble indicator
horn is provided in the control panel.

Fenwal Modular Systems permit agent slorage
containers 1o be Jocated within oe immuediately
athaeent 1o the anea beng protected. Long and
costly piping runs, tofmon o central storage sys
tems, ape eliminalidd, Aw additional benafit e the
uset is the saes with which o modular system can
be moved or espandid. Agent stofage contatners
are mounted, electfical wiring is installed and exs
pansian of an eyisting syalen s eomplete. Redocas
tiop of an enlire sysiem 15 vielnally as simple.

i s
= NGB L

SECURITIES vAULY

To proteet valuable fropetdy in tais large 28" « B
secyrity sault a@tea. siv Haloss 1300 olosage cois
taitic - aer located A1 sital positions in the reiling
atea, Fenwal SETHCTLLYIRE unite and Products
o Combustion Delewlors dee founiod gt celected
locations in Vue ceiliiig The Prodacts of Gombus

| Hoft Delectos sciive sitiohe and actiate an alanm

anly. The BETECT AFIRE Unils aid ot @ te
spaitd 41 148 F G- acluate the enlite extinguich
g saodemn Total Hooiiaip ie achicved i less than
19 seconds. No Hoer spave tequited lot the
proteytion syste. ‘ '

Fig 38 Halon systems (Fermal lncurporated)
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INTRODUCTION

FiQuench Pre-Engineered Total Flooding Halon 1301 Fire Sup-
pression Systems combine highly effective detection devices with
new specially developed Halon 1301 containers for high speed
agent discharge. FiQuench systems will provide fast, effective,
and reliable service for many years when properly installed and
maintained.

Total Flooding FiQuench systems are designed to provide fire
protection within rooms, vaults, ovens, containers, enclosed
machines, etc., wherever fixed enclosures are used. An inert
atmosphere is created within the enclosure and then maintained
for the required period of time, ensuring effective extinguish-~
ment of the fire in tbhs: specific combustible materials involved.
This system has proven to be suitable for use on Class A, B, & C
fires.

§ The system can be electrically actuated by automatic or manual

means and has s discharge time of less than ten seconds. The Halon
1301 containers may be strategically located throughout the area to
be protected. The high speed suppression of fire provided by Fi-
Quench reduces property damage and holds thermal products of de-
composition to the lowest possible level.

FiQuench containers unlike many oth2rs, does not require super-
pressurization. The Halon 1301 is contained at its own vapor
pressure thus eliminating the complicated problems of field re-
charging and maintenance. All FiQuench system components are
modular and do not require any special tools or equipment for
installation. :

All Figuench components manufactu:-d by Fike Metal Products
Corporation are U.L, listed unless otherwise noted within this
manual. Any components incorporated into a FiQuench System that
is manufactured by others, must be U.L., listed in order toc have a
U.L. Approved System. Underwriters Laboratories requires that
all system wiring must, as a minimum, meet the National Electrical

Code.

For exact details concerning your eguipment including a detailed
description, operation, and installation instructions refer to the
preceeding index to find the proper section and page number. The
following illustrationg should help give you a basic concept of
what your FiQuench Pre-Engineer:d Total Flooding Fire Suppression

System will look like.

Fig 39 Halon systems (Fike Metal Products Corp.)
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PRIMAC U'tra High Speed Fire Protection

PRIMAC
COMPONENTS

PRIMAC IN
QPERATION

PRIMAC WATER CONTROL VALVE

The Grinnell PRIMAC fire protection system is
applicable to hazards where the burning characteris-
tics are such that extreme speed is essential if control
or extinguishment iz to be achieved. These hazards
generally involve flammable marerials which contain
sufficient oxidizer for combustion within themselves
but ordinary combustibles may also require a system of
this type under certain conditions.

A Grinnell PRIMAC  system consists of one or
more solid state photo-conductive cells which provide
speed of light detection, a transistorized amplifier, an
explosive actuated water control valve, and deluge type
water discharge nozezles. Supervisory and test equip-
ment are included in the system.

The system operates in the following manner:
Radiant energy from the fire, within certain wave
lengths and above specified ambient light levels,
reaches a photo-vonductive cell, causing its resistance
to change and atlowing current to low 1o a transistor-
ized amplifier in the control panel. The amplifier in-
creases the signal sufficiently to detonate the primer in
the water control valve,

The explosive foree of the primer releases a latch so
that the water pressure in the supply piping can open

Ly
ey

T

1“”&

c

Fig 43

DETECTOR AND DELUGE NOZZLE

the valve. The line pressure is then impressed on the
priming water in the piping down-stream of the
control valve. This pressure is capable of rupturing or
blowing off the closures which retain the priming
water in the piping. Water discharges from the nozzles
onto the fire at full line pressure.

The key to the success of this system is the speed of
operation. The system is designed to detect a fire and
discharge water in the fastest possible time within
limits of reliability, ecconomy and physical feasibility.

There are two time increments which effect the
speed of operation. One is the equipment operating time
from detection of the fire to the detonation of the
primer in the water control valve. This is the fastest
phase, having an operating time in the order of 2 or 3
milliseconds.

The second phase is the time from primer firing to
water discharge at the nozzles. This increment is longer
and will vary for different systems. The factors
involved are dependent on system size, design and
conditions at the hazard being protected.

Nonetheless, the entire system operates in a time
interval measured in milliseconds, usually between 20
and 200,

Uitra high-speed deluge systems
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/¢ /
PROVIDENCE, R.X.

PRIMAC
——

VALVE/

ol T/0 s ‘-J
= A
VALVE
sze|l A | 8

REFER TOREVERSE SIDE FOR LIST
2 |s'ng|7 Vo

OF COMPONENT PARTS AND
L2 2]e Tsl7 %

ORDERING PROCEOURE.
GRINNELL

PRIMAC VALVE
MODEL B-2

GRINNELL

Fig 44 Ultra high-speed deluge systems
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COMPONENT PARTS; 18 -DRIVE SCREW, NO.4 X 3/i" LONG.

| - BODY. 9 - IDENTIFICATION DISC,

2-PLUG, 20 - LATCH SHEAR PIN. (6 FURNISHED)

3-0-RING, .600"1.D. x .210" CROSS 21 -PLUG, V7', FIG.?87. (3REQUIRED)
SECTION FOR 2" VALVE; 2,225" *22-HEX NUT, NO.4-40, (2 REQUIRED)
LD. x .210" CROSS SECTION FOR  *23-SFRING LOCK WASHER FOR NO.4

2 3 VALVE. SCREW. (2 REQUIRED)
4-SHAFT. *24 - ROUND HEAD MACHINE SCREW NO.
5-0-RING, .364"1.D. x .070' CROSS 4-40 x ¥ . (2 REQUIRED)
SECTION. (2 REQUIRED) ®25_ SWITCH, SINGLE POLE DOUBLE
6-BONNET NUT. THROW CONTACTS, 15.0 AMPS.
7-BONNET. NON- INDUCTIVE LOAD, %2 H.P.
8-BONNET TOP. 126/250 V. A.C.
9- JUNCTION CONDULET WITH COVER. *26 - RADIAL LOCKING PIN, ap X 1"
10- PRIMER HOLDER. *27-ELECTRICAL LEADS, 18 GAGE,
[1-LATCH. 60C, 600V., COLOR CODE: BLACK~
12- ROUND HEAD MACHINE SCREW, NO. COMMON, YELLOW- NORMALLY
10-32 x 14 (2REQUIRED) CLOSED, RED-NORMALLY OPEN.
13- TERMINAL BLOCK, 28-JUNCTION BOX, WITH COVER
|4 - BUMPER, AND 3 PLUGS.
I5- SPRING LOCK WASHER, FOR NO.8 29-NIPPLE, Y2 x CLOSE.
SCREW, © OPTIONAL -FURNISHED ONLY WHEN
16-SOCKET HEAD CAP SCREW, NO. 8- SPECIFIED IN ORDER.
32x 1, . . * ACCESSORIES FOR SWITCH, ITEM
I7- RADIAL LOCKING PIN, %¢ X 1% 25, WHEN REQUIRED.
IO ORDER SPECIFY:
GRINNELL (SIZE) PRIMAC VALVE, MODEL B-2, (SPECIFY WITH OR WITHOUT
SWITCH) - =~ =~~~ m s e rm e ;e e s === (QUANTITY)

EACH PRIMAC VALVE OPERATION REQUIRES REPLACEMENT OF THE LATCH
SHEAR PIN, ITEM 20; PRIMER HOLDER, ITEM 10 AND TWO PRIMERS.
ADDITIONAL QUANTITIES OF THESE ITEMS, AS REQUIRED, MUST BE OR-
DERED SEPARATELY AS FOLLOWS:

LATCH SHEAR PIN FOR USE WITH PRIMAC VALVE. - « = = « = (QUANTITY)
PRIMER HOLDER FOR USE WITH PRIMAC VALVE.=- - - =~ = - = = (QUANTITY)
PRIMERS, MERCULES MK-131-0. (PACK IN WOODEN BOX WITH SAWDUST

AND SHIP IN ACCORDANCE WITH 1CC REGULATIONS)) - = = = = = (QUANTITY)

GRINNELL ]
PRIMAC VALVE
MODEL B-2 ]

Fig 45 Ultra high-speed deluge systems
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+ Mulsityre projector with cap

Description

Tho Gannell Mulsityre Projacior 1s
an miernal seroll type projector
designud to produce.a hited cane
of watgr deops with long range and
high viloaity Specally desighed
cominaions of ouhte 81208 and
gcrolis mmAze Wwater usage bul

shll prowide total covirrage avet the

protected arei The wide assod-
ment of projectors avanlable pro-

vides the aecussaty System dosign

Now taaye May 1475

Mulsifyre Projectors

llexibitity needed for Special
Hazards Applications.

The Mulsifyre Projector can be
used in either open or pr--primed
systems. The Projector «self is
open design For use in pre-pnimed
systams, the Mulsityre Projector
may be hiited with a blow-off cap. a
rupture disc or both - daperiding on
the system design. The blow-oil cap
or tupture disc permis pnming the
system with water so that waler s
discharged smmediately upon actu-
ation of the system conlrol vaive

Application

Grinnell Mulsiiyra Projaclors are
used in delyge walar spray syslems
nr special hazards apphications
Tymeal installations inglude trang-
formers, chemigal processing
siructures, process equipment, dry-
ing ovens. ale

Operation
‘Naler tiow to open type Mulsilyre
Projectors ig gontrolled by a deluge

it
k ;

+ Typical inglaltation

valve in the main water supply line.
When the deluge valve is actuated,
water discharges trom all Projectors
in the system at the same time.

In pre-pnmed systems, water is
held back by the blow-off cap or
rupture disc. When the water con-
trol valve is actuated, the water sup-
ply pressure forces off the cap or
breaks the rupture disc. Water is
then immediately discharged on the
hazardous area.

The coverage area of \he Projec-
tors is determined by the s1ze and
type of Projector chosen and the
Projector position relative to the
surface being pratected

Features
+ Hoated or unheatad areas

+ Long range and
high velogity

+ Qpen ot pre-primed
systems

¢ UL hgted

+ FMapproved

Fig 46 Ultra high-speed deluge systems
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PILOTEX

PILOTEX DELUGE SPRINKLER SYSTEM

The PILOTEX Deluge Sprinklec System is a High
Speed System using AUTO-SPRAY pilot operated noz-
zles, WISy
- -}
——

Positive priming at fire main pressure and simule
taneous opening of all nozzles connected to one pilot
line make the PILOTEX Deluge System unique.

In severe lite conditions (where several stand-
ard sprinklers in @ wet syatem will operate one at @
time) the AUTO-SPRAY nozzles will open simultance
ously. The pilot line tnterconnects all nozzles and
keeps them vlosed by maintenance ol milot peosiure
tuken trom the tire muin,

Detection and opetation can be achieved in varie
ous ways:

1. By Ratewf-Rise « H.A.D.'s send a pneumatic
ptessute impulse to trip en “AUTO-SENTRYY
reloase dumping pllot pressure. This type can
be reset gfter operation.

2 By Fixed Temperature Units, such as sprine
klera, installed on the pilot line at accepiable
spacing. They must be of a type where the
fusible element {s not in direct contact with
the water in the pilot line, These, i fused,
muct he toplaced betore restoring pilot pross
e,

Ly Ehtronte Dotection (theanostat, ote,)
upeniny o solenoiusopetated relinf vulve,

4, By manual maans « either electrically by use
ol push button and solenoid valve or by manue
ally opening o ball valve.

Because of the speed of opetation this system i3
porticulatly suited for the protection o! special haze
ards. It has the advantoge of a primed deluse system,
but it may be installed as o modulor section of alatge
ot sprinkler system, such as a deluge extension to a
wel pipe system

Fue alarn, may be obtajned by use of W=ter Motor
Alam, Watee .w Indicator, Peeusure Switeh on the
o w1 witch on the relief valve mechaninm,

e bl sspitim apsd, all eatnppast wir mwat
e thad 1toin th kol Line and ltom the Lie main plpe
i m the highent poit. When nozzles are installed
nova the pilol ane pipina, thoy must be provided with
4 tlest o thut sattapped tie can be bled olf. (See
el <ot detalr)

I?;\ Bibnsly Sostublle cosrensrioe 00 sarnics v

SPRINKLER SYSTEM

WATER SUPPLY

For maximum clliciency an adequate and clean
water supply is necessory. [t is important 'hat strain-
ets be used on the pilot line ond on the supply line,
and that these strainers be inspected and cleaned
periodically.

Where a clean water supply i3 not possible, or
where salt water is used for fire maifh pressure, the
pilot pressure supply should be from o separate,
clean, fresh water source. In this case pilot pressure
should be maintained S - 10 PS! above the maximum
fire inain pressure anticipated.

Caution: In case of water supply prascure failure
or shut oll, either by Comrolling Gale
Valve at 4 temote Zate falve, i1 os
sential that presuure be estored in the
ptlot line befote it is restored in the
fire main line. If this 1s not done, water
will flow through the nozzles tempore
arily, unti) the restticted pilot line soals
off the flow. The pilot line rostriction
is small encugh to prevent the pilot pres-
sure from keeping up with the pilot prese
sute release {low upon tripping.

TESTING

Note: Testing 4 PH.OTEX .y vem lor <peagtion
javolven oll noxgle. o anes gt Line,
The somphte opagtinat g demdd e
mudes o) hosist o g e

System may be tripped by applying haot to ML.AL,
with a test lamp, by fusing an FTU o1 ©v 30l*noid
valve opetation.

It a complete operational leat 2 not poamble at
least the telease mochenism and the detoctors should
be tested periodically. For this, watet preaaute oy
be shut olf and piping drained. Pilot hine pre, uta ix
mointained becduse it 15 taken ttom belew the ‘o
Conirol Valve, Upon tripping the pilot procsure tee
lease, prensure is roleased fram the pappes nd tho
nogzlen may deip slowly under =ertata sadinomsn,
When ronetting sytde ghioe fip e den, b b ae s s
ond pilol prossups hee Lo pediv) e, qalst
amrt b pentored holoage sl g b o i Lo

A watue How 168U may 1R bbby Ofs St st
deain volve,  Thit will not afte i the nogel o
tite mainond pilol precuure come e the Jame oyt o
ond any d10p in predtiute deet, A% g 8L 1 B0 e
tial,

VITHO v oAy et gV

Fig 47 Ultre hMgh-speed deluge systems
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Fig 48 Ultra high-speed deluge systams
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PILOTEX

SYSTEM DESIGN SUGGESTIONS

In otder to get proper operation of the AUTO-
SPRAY nozzle a minimum flow<pressute at each noz«
ahe e toguiend, See Ordering Procedure,

It is therefore important to design the system
hydraulically and to ascertain adequate water supply.

Where large areas are to be protected, it is suge
gested that the area be divided into smaller sections
ot approximately 20 nozzles. This sectioning is for
the pilot line and celease. The water supply piping
can be ot standard design,

The pilot relcase for each scction should be

centeally lacated sio that the distonce from cuch noas
¢le to the presaure release i gbhout the sume.

H.A.D.'s or other lire detectors can be placed
where they will perform to thelr best advantage,

SPRINKLER SYSTEM
-7 |

ORDERING PROCEDURE

Caution;

Iy detormining oriliee stae aader th gae -
sutes requited to operate the AN 1fAY
nozzles,

3/8" and 7/16" orifice - Sprinkler or iipcay Cone

pattern = ., .. ....... 20 POl min,
17/32" otitice » Sprinkler or Spray cone patietn

R V A TR
90 or 180 - Flal Spray <~ . . ..... 20 il man,

3/4%« 1"« 1174« Male Adapters . 40 D5 i,

‘These pressures are flow protisute:. ot earch
nozzle,

Not Listed by Underwriters’ Laboratories, Inc.
or Approved by Factory Mutual Engineering Division, .

(AL IR W T Y

'@“M CONERITIOn 00 antiith &

Fig 49 Ultrs high-speed deluge systams
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AUTO-SPRAY

AUTO-SPRAY PILOT NOZZLE

The development of the pilot pressure operated
nozzle makes possible a new type of high speed fire
protection system.

The AUTO-SPRAY Pilot Nozzle is designed to
seal oft fire main pressure at the nozzle by use ol
pilot pressure. When pilot pressute is relieved, all
AUTO-SPRAY nozzles conunected to one pilot line
open instuntly and simaltancously.

When puot peestare 1 eoatored, the nozzle closes,
Preo onnn pes e and palol prossene gee Wken teom
the sume sourcs no thot the ditlerential temains pros
portionally unchanged, thus preventing false opiration
from fire main pressute variations.

DETAILED DESCRIPTION « See Fig. |

The AUTOSPRAY nozzle conslstuol a two piece
heddy threenbed doaother and gealed with an *0¥ riny,
The uppr hall w theended 172 (197 tor inseetion in
thandunl piygw it (aws adaaspaon tail plene g,
ol ) ol B o sesvand sanevtion fot the pihge
hine theouah which o eylindor ond poppet tecelve
pilot preusure. The poppel hos on *O* nng seal ond
o tubbor seal on its luce which seals aguinst the
otifice located in the lower hall ol the body.

METHOD OF OPERATION

When the noztle is inits notmolly closed position
the poppet is held againet the discharge orilice by
ptessute within the poppet cylindet, When pilot line

pressute dropy, the fite main pressute overcomes the .

thttetential, lorces the poppet up, opaning the uptine
klot onifice ond inatantly starts el dischotge,

When gilol prosnute 12 tonietod e et oo
senaln, even ayaligt tire main prossute,

PRESSURE REQUIREMENTY
In oedet 1o peopitly vpergie the AUTOSRHRAY

notzle of the desited speesi o minimum low gwessure
al cach aosile is tequited. See Ordeting Proceduse.

@“ﬂw CossetIIEE 00 atBits ©

PILOT NOZZLE

FIRE MAIN
— PRESSURE

N\ PILOT LINE
~CONN.§

VARIATIONS

The AFTORIPHAY Muszhe i wvinianbls with cove
vtol viulban: i onblee iz sy o poek e s
terng, inlot {lallplace) coenncclion, pilit lwne +9ne
nection ond outlet uize{odapiet),

Series 165

Main body with 1/2° IPT male fite main inler
connection and 174* IPT pilot ~annection.

1655000 - Wide Cone + ®prinklet pottesn with
I8* « 116" + o2 17733 otihice

1657000 « Norrow Cone = Spray potworn with
/8 « 1716* o0 174" anstien

165-8000 « Flat Spay » 4P o 1P
1610 « Male Adupuene
WAY lor OB of LLTWA

1 tor HEB o FAHWA
1o 1747 bt 649 puny Hosrle .

May be uied with Foom Waer  hieeler
aoitles ond olhed dinchotiy Ghve 65 8 Bh4Tw
colots. ’

[SLLTRVE Wy T )

Fig 50 Ultra high-spead delupe tystams
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AUTO-SPRAY

4 *
Luomalio SDrindBt CoRPORATION OF AERICA

PILOT NOZZLE

Series 170

Main body with unton tail piece for 1/2% DT
male or lemale « btazing or threaded, ( Uus
pattern of type notmally specified wn U, 3.
Novy Ship Requirement) ot 1/2* IPT male or
female - threaded malleabl. scon.

1706000 « Wide Cone « Spiinkler pattarn with
3/8% « 2716% ot 17/32¥ orihice

1707000 » Natrow Cone - Speay pattern with
3/8% . 1/16% or 17/32" oeitice

1708000 - Flat Spray « 90* or 180°
17049000 « Male Adapter

3/4* for 667 or 667WA

1* lor 608 or GGH WA

1+ 174" tor 669 Spray Nozzlos
Moy be used with Foam Water speinklees of

nozzles and other dischatge devices o applis
cators.

Stondond pllot eonnection 6 174" IPT « but oll
vanations can be ordersd with 1/8° IPT of with
7/16 « 20 strolght thread qasket seal (sceFig.2)
MIL:STD-16142 « Shipa.

PILOT LINE
UPPER BODY\ coNNECTION

UNION NUT

UNION TAIL PIECE
{ BRAZING TYIE)

On special otder a bleed is available on all van-
ations (see F1g. 2). This is fot cases where noz-
zles are installed above the pilot line and bleed.
ing mu:it be done al the highest poipt.

FLAT SPRAY - 90° or 180"
GROUP SYMBOL NO. 165-8000 or 170-8000

A variation of the AUTO-SPRAY MNozzle 1s the
attachment ol a special nose in place of the requler
doflector. [t produces a flat spray pattern capable
ol reaching into narrow spaces and 15 available in
90* or 180° angle.

The saflice Hse can be totted within the cup,
uo thut the ial pattern cun be adjusted to mateh the
angle of thi: huzard.

Designed especially for mussile washdown while
stoted in herizontol position cboatd ship, this tlat
spray nozzle con be used to good gdvantage in other
than militeey lnsmllau_ons.

Possible uses ate:  Cooling towat protecuon,
wator curtaiy, and {or other hotd Vo teach, narow
apaces.

*O'RING SEAL

[ LOWER BODY
— POPPET

CAP |

\ommce oISC

N

wifinss 13 A e . - &‘n’&x&wﬁ
P s Y S ...5&'..1-‘2&!! : . -
BLEED ' B
Vo 2
&mm convanatise o0 antisca ©) g U 6 e o

Fig 51 Ultrs high-speed delupe systems
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A10 DELUGE VALVE

Fast Response Pressure Release Device

e d i r———— .

IMPORTANT FEATURES

* Uitrafast Response

* Valve May Be Actuated by Any Sensing Device Having
Normally Open to Closed Contacts

® Interfaces with All ANSI and ASA Piping Flanges

e Sizes 1 1/2 to 12" Diameter Metric Sizes Also
Aviilable

*  Wide Selection of Materials

® Valve May Be Rearmed in the Field

® Dual Actuaung Circuits Avaitable for Redundancy

¢ Fragmenting and/or Non-Feagmenting Rupture Disc
Available

s Custom Designed (¢ vour Application

INTRODUCTION

The Fike Deluge Valve was tiest inteoduced n 1865 w
provide an ultea tast openng valve for yse in hee control
spplications, vanting runawdy reactions, and shock tybe
testing. The versattlity and religbility of this devies, singe
ity concaplion, has opened mﬂv aaw fronligrs et
betore imagined.

DESCRIPTION :

The Fike A0 series Deluge Valve is @ pyratechaie tield
loadabie daview desigaad 1o explasively epea 3 Rupiure
Disz on command. The valve coasists ot o cotventionsl g

- e ccared Rupture Diw, elamped betwesa two Hangis, o

weenly dangaed explonve Charge fixed 1O Uw dise, and 9

| etotates asambly.

Upoh command, an electeie cuteny aeiuates the delo
nI10e whith pravides the Besy tequired 19 atudte he
shope charge on the @4 The reiulting shoek toes e

 dise e, dowing a0 unobatructed path of Haw twu the

APPLICATION

Eike Engivpen cusivth desga the Deluge Valve 10 each
svitest applicativa. Catétul dongiteestion is given {9 ivs
Wit media, ofwating  WhiNdalute, duied sEtualigh
pressute, Ind intertace details w the Mait eohditigd
valve desigh.

The standard A10 senies Deluge Valve configuration 1s
adequate to handie most system requirements. Faor
unusual requirements such a3 high temperature (above
170°F ¢nntinuous) a non standard air or water cooled con-
figuration is available. Dual detonator gssemblies can be
provided where system redundancy s required. Special
high-speed detonator assemblies are gvailable tor “fast.
response” apphcations.

Continuguys research and development enables Fike to
provide a product which can he depended upon to give
the ultimate in fast response pressure relfease.

Fike Engineers are availabie 10 design and superwise the
instatlanon of single valve applications to complete Deluge
Valve releaning systems,

o £ Paeasr Ke J 109593

FUNCTION

T Fike ATQ Octuge Vahe will Randie any ligu:d b+
53y i TR Bawg funglion i3 10 (hieod @ SyRtem phes
fufe WhEA G SMBGIBEY 1ilystion Mises The A10 Detuge

FM Agprowed

-Vialv g aktuated by efouny aa sientneal gueuil 1o the

Hetonstin aembly, Many mcm» of erent cloture ate

aviailabie with as.

1 Mgruat Push Bytton

2. Tomperatues Switeh A

3. Inteaied 60 Utitgodiet detectnan

4. Presaté Switch

6§ Pravimity Sowtil

G Ady dévice whigh provaiis natitally Goen 1o closed
elecitical soRiscls

: ‘Engineering Data and Specifications

B owd Piaducts Soipwiation » Blue Soivgs, bhusauh GG o A1) 7205406

Fig 52 Rupture disc valves
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ELECTRICAL WIRING

Muitiple Deluge Vaives may be wired in saries or paral-
{el circuits as required provided the minimum recom:
mended 5 amp firing curront is available at all detanator
assamblies.

The A1) Deluge Vaive can be supervised on a con-
tinuing basis, however, the monitoring current must not
exceed 12 ma {de).

A typical wiring disgram of the A10 Deluge Valve
releasing system is shown in fig. 1. The low voltage elec:
tronic control equipment shown is available as an option.

INSTALLATION

A detailed Installation and Maintenance Manual is
supplied with each valve assembly.

Although the explosive materials (PETN} used in the
Deluge Valve are extremely safe when compared to other
explosive devices, the installer should have a working
knowledge of pyrotechnics.

The valve assembly and detonator must be handled
with care at all times to prevent damage to the Rupture

. Disc or pyrotechnic components.

MAINTENANCE

The A10 Deluge Valve is virtually maintenance free
due to its unique design and configuration. A visual
periodic maintenance inspection should be performed
based upon the application. Marginal temperature and
pressure conditions should be obsarved as a standard
maintenance practice.

GCRDERING
When plscing an arder or reguesting additional infor-
mation, specify the following data:
Madia
Normal System Operating Pressure
. Required Releuse Pressure
. Power Available (Electrical)
Dasired Response {Opening Time}
Flow Requirements
. Fragmenting/Non-Fragmenting
Size of Valve and ANS| Rating Required
Materials
Single or Dual Detonators

SHIPPING INFORMATION

The detonator assemblies and losded Rupture Disc are
shipped as class "G"' explosives. Shipping weight and cost
data are avalisble upon request. The Fike Daluge Valve
can be shipped via truck, boat, rall or Jir freight.

= >

rommoo

e =

TECHNICAL DATA All dats & specifications are

!
on the standard A10 Defuge !
Velve, i
PART MATERIALS |
Sace & ¢ Flanges Carbon Stee! i
Assmbly Clips Stainiess Steel
Presssembly Screw Alloy Stee!
Conventional Rupture Disc .
(tragmenting) Suiniets Stee!
Scored Ruature D,i" Stainless Steel
on-frag ing)
| _Detonator Assembly Stainioss Steel
Explosive Cap PETN :
|__Explosive Shaped Charge PETN !
Explosive Train PETN :
“0"-Ring Buna N i
Finish {outside) Paint, Dark Grey
Label & Tog Aluminum '

Do not tn any way attempt to use this technical sheet to instalt ur
maintein the A10 Deluge Valve.

Note: The entire electrical system must be R, F. shieided at ali
times.

SPECIFICATIONS
Pressure Rating 2&?’(' I;;‘; 2500 Ib.
Explosive Temperature
Limits 40°F 10 170°F Max.
Opening Tme :f g:::nou":ondn Std] taster
Flow-Indicator Arrow on label
Burst Pressure As required up to 3,000 PSIG
um':.':am'm'"“ Min Particsl cuntsminstion
Fragmenting .
130° seat) Entire die may be ejected
Sizes 1 1/27 Thru 12 See Size Chan
Field Reloadable Cantult Instaliation Menual
A.C. Power Not recommended )
OPTIONAL MATERIALS

Rupture Dise Valve Body

Aluminym Carbon Stee!

Hastelioy Swnien Stee!

ncone)

ons! Other matera@ls upon request

Nicksl

Stainleys Steel

Typical Wiring Diagram {uting Fike equipment)

pea—
pro———
\ st
Rt
U U P-—""- + IR 1}
%éi.- v %‘T’. R 3
by fet¥dien | __ 8%
! KYXXIIIX T
-ﬂﬂ | | Sy o8 -
RIES L-—/' . [ -
R —_‘——-—"_m»m.'_
T -
e [N T IR, 4

Fig 53 Rupture dfsc valves (Fike Metal Products Corp.)
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Exploded view
OPTIONAL DETONATORS

k * SHAPL CHANGE . g
CXPLOSIVE TRAIN S . =

Operating in tess than
1

A1503.7 Fast functioming ms

A150310 | High temperature '7‘3,;'"‘9""“"'“"'

y Dus! Detonators are available in velve sizey
At503-6 27 and up.

OB capgeriw

t
)

EXPLOSIVE SPECIFICATIONS

0" NING
; 1\:0! oisc Velocity 6800 Meters/Sec

Oensity 1 48 Grmy.fec.

MIL -E- 46676 MU_

STANDARD DETONATOR SPECIFICATIONS

RAubber Base PETN

A1503-6 PETN Exployve
No-Fire current 0.2 Amps
All-Fire gurrent £ Amps

Average finng ume

3BM.S5.€50Amp

Approximate
firing 1ime

T2IM. S @10.0 Amps

A4 ohmy .25 ohmy

Al

Minimum electrica!
mergy requiced
tor fining

02 Joute uning 40 mid. capacitar

Temoerature Range. 218%F for € hrs. Max
2000 tor 24 hry. Mgx,
TO°F tor & yeers, Max.

NOTE,
Contact Fike
Engineerning 1or

wmpsraturet len
than 4C°F

FIRING POWER AVAILABLE

) WORK SHEET A-10 VALVE

NEDIA TO BE PROYECYED

OZYONATOR
LIsmgrt

RORNAL SYSTEM OPERATING

PRESSURE :

DESIRED RESPONRE (OPENING TiNK )

= s“
SACK PRESSUAL > 5
OsarLons ren nimuv f\

Carancand comerr

Cisounos szn woun ; >

D raasugnring , 7

O non-rraguenting . , t

AZOUIRED RELEASE PAESSURE ! e} i 4. E—
K3

VALVE MAYERWL

VALVE SYEE AND ANSI RATING MACUI-
RMENTS

LINE 912K 00,
LINE B2E 1O,

Fig 54 Rupture disc valves (Fike Metai Products Corp.)
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DIMENSIONS FOR A10 SERIES DELLUGE VALVE

ANSI Approx. Overail Ht. ANSI Approx. Oversit Ht.
Nominal | {ASA) Max. Outside Nominal | (ASA) Max. Qutside T
Size Rating | Rating | Diameter | Non Frag. l Frag. Size Rating i Rating | Diameter | Non Frag. | Frag.
1172 150 | 276 | 31/4 3/8 | 318 [ 150 | 275 | 848 538 338
1-4/2 300 720 | 3&/8 31/8 | 318 8 300 | 720 9.3/4 83/8 ; 33/8
11/2 600 | 1440 | 3.5/8 38 | 318 ] 600 | 1440 | 103/8 838 33/8
1172 900 | 2160 35/8 31/8 I 38! [ 900 | 2160 | 11 538 ! 3as
1172 1500 | 3600 35/8 31/8 I 318 6 1800 | 3600 | 11 538 3358,
11/2 | 2500 | 6000 | 41/2 3-1/8 a 3-‘/32 Py % | 275 | 10778 ATIEITY
2 150 276 | 4 32| 338 8 300 | 720 | 12 838 1 34/2°
2 300 70 | 4 312 [ 3us 8 €00 | 1440 | 12472 63/8 | 31/2 |
2 600 | 1440 | 4 392 ' aams, 8 %00 | 2160 | 13.3/4 e38 | 312!
2 900 | 2160 | 61/2 312 238 8 1500 | 3600 , 13314 , 638 | 3172
2 1500 | 2600 | &1/2 372 ' 338 10 180 | 276 | 1314 58 3578 |
H Il H S
2 2500 | 6000 ; 61/2 3z | 338 10 300 ; 720 | 1418 - 7608 la-s/s
3 180 | 276 | S1/4 418 338’ 10 600 ' 1440 | 156/8 768 | 3618 |
3 200 720 . 534 418 | 338 3 H e
3 600 | 1440 | 534 41/8 338 |§ ;gg ’ 3;3 ::uz :*353 ' gg;:
. .3/8 H
3 900 2160 . &1/2 418 3.3 12 600 - 1440 | 12.7/8 83/8 - 3314
3 1600 : 3600 | 61/2 418 338,
3 2500 © 6000 . /2 418 338
4 180 | 275 6-3/4 | 4.5/8 3 !
4 300 ! 720 ¢ 7 488 3 |
4 600 | 1440 ¢ 13/2 458 2
4 900 | 2160 8 458 3 ‘
4 1500 | 3600 | & 488 3
Othar 3:204, Dressures, and 1oacial conhigurations on request.
peimy [JN\ .
) ouTLET [ X
P ! t
; COMPANION FLANGE I .
aiy STREAM OPTIONAL
~ LS
COMPANION PLANGE :
J \ INLEY / l .
-
#ils A10 Berios Doluge Vaive

Engineering Data and Specifications
Fuds Llat: Piodutts Coporation o Giut Sonag. Masouss $4016 o (5181 2393008

Fig 55 Rupture disc valvas
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; CLAYTON 7/ VALVES

The Clayton 40-01 Rate of Flow Controller maintains a
o constant flow rate regardless of changing line pressure.

It is a hydraulically-operated, pilot-controlled, diaphragm
type globe valve. The pilot control is actuated by the
differential pressure produced across an orifice plate in-
stalled downstream of the valve. Accurate control is in-
sured as very small changes in the controlling differential
produce immediate corrective action of the main valve.
Rate of flow is adjustable by varying the spring loading
on the control. The standard controller includes a cali-
brated orifice plate and holder that is installed one to
five pipe diameters downstream of the valve.

Typieal Applications

Typical arrangement of pressure type filter effluent controller.
Maintains constant flow rate as head loss through filter varies.

Installed where water supply to a system must be limited to a
pre-set flow to prevent lowering the supply pressure. Easily

RATE OF FLOW
CONTROLLER

- i
Ty e

a8,

T e o

Clayton 40-01 Series

et

set to maintain the maximum allowable flow rate.
MAIN
g
reeraie W

MR
TRANSMISSION \ .
i 27 —

3

: \ T I J S I PEVIE T

™~ SHUTORF VALVES ~
Capacity Ghart

DISTRIBUTION

Specifications

r NORNAL
vave MINIMUM MAXIMUM VALVE 1288 | 216" flanged
Sl I
: e W L e N0 omans | 125 and 250 ANSI BI6.1
R
me 0 300 PRESIURE BATINGS | 125 Class <~ 175 pai Max.
T TR w0 280 Class — M) psi Max.
4 ; 50 ! TEMMRATURE RANGE | Waier: to 180° F, Max,
Y 1800
*” ! 200 N0 MATERIALS | Matn valve hody and cover:
To- %0 800 Cast Iran ASTM AdS
= Main valve trim;
W 1000 Braw QQ-B-26 & Bronze ASTM B6i
¢ L + 500 B Pilot controls:
L p e | vow Bronze ASTM B-62
* sMaxnnum normal flow based on pipeling velocity of 20 feet Phloy control trim:
per vecond, Stainless Steed Bar 30}
NOTE: Ovrifiee plate:
Caution should be exercised when this valve Is used to operaie Stalnless Steel 303
& the normal maximum flow rates. Rubh )
The pressure loss across the valve and orifice plate combined B“ ";‘"‘"‘"
should be ealcutated so as not to exceed the maximum operating una
pressure available in the syitem, Other materiale availahle:
Flow rate through the valve can be adjusted wer u 4,1 range Cavi Steel, Bronze, Aluminum
for any speeilic oriflue bare prvided the montum and sk
wuti flow rates selevted do not eaceed the vatues noted m either ADJUSTMINT RANGE | Low Row equak
R the first o third eolutian of the vapauily tahle, onefaurth masimum flow,
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Fig 86 Rate-of-flow devices (Cla-Valve Co.)
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Purchase Specifications

The vaive shall maintain a constant rate of flow regardiess
of fluctuations in upstream pressure. This valve shalf be a
hydraulically-operated, pilotcontrolled, diaphragm type
globe valve. The main valve shall have a single removable
seat and a resilient disc. The valve stem shall be guided
at both ends by a bearing in the valve cover and an
integral bearing in the valve seat.

No external packing glands are permitted. The diaphragm
shall not be used as a seating surface, and there shall be
no pistons operating the main valve or any pilot controls.

The pilot control shall be a direct-acting disphragm
valve designed to close when the actuating differential
increases beyond the spring setting. The actuating differ-
ential pressure shall be produced by a thin-edge orifice
plate installed in an orifice flange located downstream
of the valve,

Valve shall be similar in all respects to the Clayton 40-01
RATE OF FLOW CONTROLLER as manufactured by
Cla-Val Co., Newport Beach, California, or approved
equal.

SCHEMATIC DIAGRAM ...

8PRING LAY \ )
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Dimensions

RATE OF FLOW CONTROLLER
ITEM DESCRIPTION

1__ CUAYTON 10001 (Globe or Angie) HYTROL

2 XSOCRESTRCTONASSEMLY -
3 COHS 18 DIFFERENTIAL CONTROL

A A ORFCEPIATEASIEMBLY

_OPTIONAL FZATURES:
SN DESCRWTION _
FLOW CLEAN STRAINE

g
3
:

CATALOG NUMBER EXPLANATION:
4001 BASIC VALVE OPTIONAL
{TEMS ARE THEN ADDED
EXAMPLE: Ch 4001AB 4

Dasic valve with X44 Flow

Claan Sirsiner and CX2
Shuolt Cocls

i
g gi

i
i

1
2
3
; Bady Trim Material
¢
?

Optional Festures Desired
'

DIMENSIONS IN INCHES

3 [ ]

] 12
250 & 200 FLANGED 10 _1ig 134 0
N 4

wmwmr—:a“'sﬁ—l"—va“r%

250 & 300 FLANGED ln 4 Cg 1.0 .g l& | LN ME II.‘-_“E

12

ax&_ru_ ma ug

s no 4 ]
13
18% A7 204 2l

O - - -

- awr
-

Fig 57 Rate-of-flow devices (Cla-Valve Co.)

O et O™~ : -




Bulletin No. 600
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GRINNELL

GRINNELL FIRE PROTECTION SYSTEMS COMPANY. INC

LT TR

SPRINKLERS, NOZZLES AND ACCESSORIES / SECTION 4

Mulsifyre Projectors

fiexibility needed for Special
Hazards Applications.

The Mulsifyre Projector can be
used in either open or pre-primed
systems. The Projector itself is
open design. For use in pre-pruned
systems. the Mulsityre Projector
may be fitted with a blow-ofl cap. a
rupture disc or both - depending on
the system design. The blow-off cap
or rupture disc permits priming the
system with waler so that waler is
discharged immediately upon aclu-
alion of the system control vaive.

Application

Grinnell Mulsilyre Projectors are
used in deluge water spray sysiems
tor special hazards applications.
Typicalinstallations include trang-
formars, chermical processing
struclures, process equipment, dry-
ing ovens, alc.

Operation
Water llow 10 open type Mulsilyre
Projeclors 18 conlrotled by a deluge

+ Mulsityre projector with eap

Desoription

The Grinnell Mulsityte Projoctor is
annternal scroll type projector
designed 10 produce 4 filled cone
ol wator drops with leng range and
high valacity. Specially designod
combinations of onfice s1zas and
$crolls minimize wator usage bul
still provide total coverage over the
protectedt area The wide assort-
ment of projoctors availuble pro-
vides the nocessary gysiom design

. oy

W
o 1“"""**!«
. RS P Mm‘
DD ey -, Y
. J

vy .

New thaue May 1676

Fig 58 Nozzles
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valve in the main water supply line.
When the deluge valve is actuated.
water discharges from all Projectors
in the system at the same time.

in pre-primed systems, water 1s
held back by the blow-off cap or
rupture disc. When the water con-
trol valve is actuated, the water sup-
ply pressure forces off the cap or
breaks the rupture disc. Water s
then immediately discharged on the
hazardous area.

The coverage area of the Projec-
lors 1s determined by the size and
type of Projector chosen and the
Projector position relative to the
surface being protected.

Features
+ Heated or unheated areas

+ Long range and
high velociy

* Open or pre-pnmed
systems

s U.L. hsted

+ FM approved
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IN THE OE3IGNATION OF THESE PROJECTORS, R DENOTES A
CAST SCRILL. FOR EXPLANATION OF OTHER FIGURES, SEE
PRECED:NG PAGE.

. 'GRINNELL
MULSIFYRE PROJECTORS

GRINNELL COMPANY ING. e-19-84

Fiy 59 Nozzles




GALLONS PER M:NUTE
1o 10 20 30 40 50 : h‘.téa 70 400
90 ' 90
80 0
i (72
(7] (o]
270 70§
3 . 5
.2 it T a vt tTHH Z
—‘o T [ — 4 T 1 °
w O b ¢ wi & W
g = L .‘ - TN ;H‘-" g
w s SR e W
Q. ; ’g o
2 ‘ t H ¢
g‘*o' ’ + 7 40%
-uJ : l# f : o d
R 3 : —30 .
2 i Heo
10F: el H dio
0 10 80 306 40 80 60 10
GALLONS PER MINUTE
TYPE: 31-'90-18 B 1901 R 1-30- 24
s—— 8-~ 28-I7 R-1-A8-4).
GRINNELL MULSIFYRE PROJEGCTORS
DISCHARGE CURVES
— GRINNELL GOMPANY INC. T°51-88
Fig 60 Nozzles
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ORI

'NOZZLES

[I=ag

“AUTO-SPRAY"” NOZZLE TYPE LT
; LONG THROW PATTERN

2

1 -T‘
Otaﬁ:/" [~
‘ ~l 30 or {50 P8I N
e~y ~
2 t:2:l4i56189101112!3“151617181920212223'.“24
Long Throw type "AUTO-SPRAY" NOZZLES
produce a 40° conical pattern aver & great hori-
zontal distance from the nozzle. They are available
in three orifice sizes for connection to 1" and
1.1/4" pipe sizes. See photo and specifications
shown below for details.
® PULL CONE
o Nign VELOCITY “AUTO-SPRAY" NOZZLES are listed by Under.
¢ DingcriONAL writers' Laboratories, inc., and spproved by the
Factory Mutus! System.
NoZZLE PPE omiFICe FLOW RATE IN G2 M, FOR GIVEN P 8.,

CONN X
NUMBER | aare) | sacton | 1o [ | 20 30 |40 | s [0 | 0| |n |

5T |+ ] 28 ! eelwosf125]163]17.2] 188]21.7]234] 250} 266280
2Lt | 1w | ar ]130[150]18.3[226]269] 20.0{31.8 | 34.3] 38.7] 388] 1.0
3 UF [ 1" | 67 | 18.0[22.1|265]31.2 | 36.1| 40.3|44.2 | 47.7| 610|641 67.0

(&M&m‘h consonation o2 sateice LITHO USA, $:13

Fig 61 Mostles
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DISCHARGE CHARACTERISTICS
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